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-^-7 h*y* >y7y*K- 5 -TJUzfcX^g^WrS'fb 
£4MS?*«#*LH. ^©J;3/fe^y >-/7y K{b"&to© 
JW^JtbTte, 2, 3, 4-hiJth*n+y'<>'/7 
i/X 2, 3, 4, 4' -fh7tKD + ->'<> , /7 
x/>^© (#'J) th'D + y7l^7 l J-Mh> 
© 1 , 2 >yjy b'TUU^gfXX^MS ; b*7> 
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(4-tFD*y7xrjW t:X (2, 4-v 

k FD+y7iZJH *^>, 2, 2-lfX (4-tH 
0 + y7xrjW yn/\°>^CDt:X [ (*U) tFD + 
y7i-JH YJltlXD 1 , 2- + y>y7vKXJW 
>SlXfjl/g;4, 4', 4" - h'JhFP + yh'J 
7xZjM^X 1, 1, 1-hUX (4-fcFD + y 
7i-W X^>, l, 1-ex (4-tFPty7i 
XJ!/) -1- [4- {1- (4-tFP + y7x^W 
-1-*^X^;M :7xXjl/) X^>^CD k 
FP + yFU7x-^7M>(Dl, 2- + ;>y7y io 
FxW>ixXr^a ; 2 , 4, 

2', 4', 7-F'JtFP + y-2-7x^77/t 
X 2, 4, 4-HJ*^-2' , 4' , 5* , 6, 
7-^>^kFP+y-2 -7xZJl/7 7A'/^ 
U) hFP^y7x-Jl/77A t >©l, 2- + ;>y7 

tl^O^y >yjy Kft&ft©5-6, Sf*b^{b^« 
tt, 1, 1-tfX (4-kFP + y7x-JW - 1 - 
[4- {1- (4-tFn^>7xXJW - 1 
xfJH 7xZJW x^X^l, h^y >y7 20 

yF-4 -XM>ixxfim^§ 0 

^WMSFft^fctLTIl 0iJ*_«TfB:3; (4 4) 

[0 0 8 8] 
Mfc4 5] 

0 

II 

0 4 N-0S0 2 R 23 •••(44) 

II 
0 

[0 0 8 9] [SI (4 4) ICfc^T* Q 4 te7;i^l/> 
7U-l/>S, 7W + i/l/>S»02ffi©SSS 

u r23 -Jim, ;\py>iH7A 

-To ) 

- (bU7MD/fM;^xM+y) Xi^W 
SH, N- (FU7MP^fM;l/*xM+y) 7 40 
W3H» N- (FU7MP^fMWxM+ 
-» y f 7xXKK$F, N- ( h U 7)l*a *^)l> 
X)l*-)\s**Z/) tfS/^D [2. 2. 1] 
-X>-2, 3-S?#;i^*->5 h\ N- (H1J7W 
P^^XMxjl/t+y) - 7 -**U"tf>^^D 
[2. 2. 1] s\7h~ 5 -X>- 2, 3-v*;i/#* 
5/5 F, N- (hU7MD/fM;i/*x;W+y) 
k'v^D [2. 2. l]^\y^>-5, 6-**~>- 
2, 3-yM*+y$F, N- (FU7Mn^f;V 
X;p*-^***» t7WK5F» N- »>77X so 
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X^TU^X^+v-) y7xZJl/V^ 5 h\ N- 

(fiyyy x;ux;i/*x;i/^-^ 5» kv^D [2. 2. 

1] ^\:/h~5-X>-2, 3-y*J«+y^\ N 

- (*>7 rx;i/x;i/*xji/^-^f>) - 7 -^u-tfx 

i7D [2. 2. 1 ] A^h- 5 -X>~ 2 , 3-iSt))l 
#*->5 K N- (A>77XJI/XMxMty) k 
y^P [2. 2. 1] ^\7 p ^>-5, 6-^Sx-2, 
3~yM^y=F, N — (A>7 7Xj|/7Mxjl. 
^v) t7fM^K, N — (4-/fJ|/7xXM 

iXJl/XJ^Xj^+y) 7^M$^ N- (4-y 
^Jl/7xXJl/X;l/*xM+y) y7xXj^K$ 
b\ N — (4-^fjl/7xx;^WxWty) Vzs 
[2. 2. 1] ^^h- 5 -X>- 2 , 3-i^iJ)l 

*+y^ h\ N- (4-*^;U7xx;i/x;i^x;i/:t* 
-1 -ttWzsiru [2. 2. 1] ^\:/h-5- 
x>- 2, 3 - v*;i/^^->5 b\ n — (4 - *^)iy 

xXJ^Mx^t*'» k~>^P [2. 2. 1] ^7" 
*>-5, 6-^^i>-2, 3-j;M#+>'5F, N 

- (4-^fJI/7xXJl/XMxM+y) t7fM 
5 b\ N- (2-FU7MP^fJl/7xXM;i/$x 

X^v><5K> N- (2-h'J7MP^ 

?;P7i-*x;«-;pt*5/) 7*;i/-f5h\ n- 

(2-hU 7MP/^7xx;l/XWxJl/^y) 
y7xXK^ 5 h\ N- (2- FU7Mo/fjl/ 

7x^;iouu*-;i^**>) ki^n [2. 2. 1] ^\ 
7 P h-5-X>-2, 3-y*M^y>F, N- (2 

- HJ 7MP^fJI/7xxMMxM4 1 y) - 7 
-^-tf'fciv'^O [2. 2. 1] "\:/h-5-X>- 
2, 3-y*jW+y^F, N- (2-FU7Mp^ 
?*7ix;WW-Mt-» kv^D [2. 2. 
l]^\7 p ^>-5, 6 -^v- 2, 3-i^A;i/#^v 
3F, N- (2-FU7WP^^7xX^Wx 

^7^^>ft^ftLTH 0tjA«Tf25£ (4 5) T 

[0 0 9 0] 
Mb 4 6] 

N 2 

II 

R 24 -S0 2 -C-S0 2 -R 25 • « ■ (4 5) 

[0 0 9 1 ] K (4 5) fc*^T, R 24 45«fc«R25 \$ 

a, Any>ii7WM, Apy>ii7U-;« 

C©<t5tty7V^^^>^«©A#:«»|tbTtt, k*X 
(FU7MP^^XWXW Z?7V*?>. kX 
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(i/yv\*is)\,X)l*-)l) i?T"J*5>>, fx (x 
xx;|/X;U*x;k vT'/^i'X fX (p-hJkx> 

i - ( i , i - v *?-)Vx.?-)\,7.)Vi£-)V) 
~J7>/*?>, t'X (1, 1 -V*^)VX.=?)l7>)Vib=. 
)V) z?7*/*9>!$*:mvf*Z.tLlfi~C&*. rniUm^ 

x;i/*>< 5 \ i it£<to&£zfi<3)z;TV*5>>it&V>)T*& >o 
□ A>;*^>x;kfc>R KJixfA. n- (hu 

y)\s*n*?-)l>ZA7ts-)l7t*i<>) fy^D [2. 2. 
1 ] s\7°h- 5 -X>- 2, 3-y*M+vS b\ N 

- (.%>y t—JI'X)]'*-)]'**'/) £->Xn [2. 
2. 1] '\7 r h-5-x>-2, 3-y*M*xS 

K. t*x (->^d'\^>';px;u*x;w) i?7>/*?>, 

2- (4 -7 h*->- 1 -4, 6 -t'X 
(hU?np^f;H - s - h'J7i?>#WSLK 

oa«a$£j@*.3<t, #i&iwfc*£&#-r*iRK:aMjtr 

[0 0 9 2] ffi|BK&ttfflfPS!|t;):. »#K«fc^T16»£ 

il/> **3fc**T©#*L<fcWfc¥KJ&*ffllW-r* 
SWT, »IflO£*K:ffi££ft*j£aT*S. 

*. iisKiwuatLTii, mx.t£*ft&$>&wtmm 

SX hU7 p nf;U7 5>. MJ^;P7 , 5>, h'J^ 40 

>- h Ut^f;l^75 >. 7x"J>, N-^W-U 
>, N, N-y^W^UX 2-/fJl'7- , JX 

3- ^f;P7-'JX 4-/fA7z'J >. 4-XhD 
7x>J>. 1 -t7f;i/75>, 2-t7^75X 
-X7i-Jl/7 5>, Xf 1/>X7$>, f h7^fl/> 
X7SX A+t^f 1/>XTSX f D'J F>, f ^ 

'Jy/. -f5:?V-;k 4-^fW5^/-;k 4- 

Jk ?7^>^'/— Jk f'J^X 2-^fJH^'Jy so 



>. 4 -x?;uf u-xv. 2 -xxxjuf ij-xv, 4- 

7i^HfUy>, l-^f^-4-7ir;Hf'Jy 
>. 2 - (l-If;P7DtfJW t'JyX 2-^>v 
;i/f 'J Z3f >S7* K, >?'<>';-fM75 
>. Ba»fciJ#7 7 5>. 4, 4' -77S;-77iZ 
;k^^>. 4, 4' -y7S/X7i-jH-fJk 
4, 4' -y7S;^>77i7X 4, 4' -775 
y* v7xX;k7S>, 2, 2 -fx (4-7S;7i- 
70/t>, 2- (3-757 XxXJk - 2- (4 
-7S7 7irjH 7dA>, 2- (4-75/7i~ 
;k -2- (3 - 1 Fd+X7iZJH 7"DMX 2- 
(4-75/7ix;K -2- (4-hh'D + X7i- 
)V) y°uny. 1, 4 - fx [1- (4-75/XxX 
)V) - 1 -*=f-)VX=f-)V\ ^>if>. 1, 3 -fx [1 
- (4-75 7 7i-JH - 1 -/-3S>I/X5\>H ^>-fe* 

^s^fs^tj^T**. ens 3 

^, 1#tCh'JX'5 l ;kT5> > HJ^>3\»k7S>, MJ 
'N*yJl'75>. MJa7?;1/7SX HJ=t^;U7 
5>. ^>X'-f S^X-Jk 4-XxXJl/f U> 5 >, 
4, 4' -77 5 7 77i-JH-fJK ~3f>i7 

m<DU^m\t, ^x^x^-Mb^s 
ttfK«fti«»f©^wisj«»i 0 oaaasao, a*. 1 

(W»3¥J©E^«3S«l oma»*i8it*t. !Sft^S7tgB 

tt^£&&T-2>feffl£*T«, -©J;5ft#®St£3iJi:l, 

SttJWtt7n*>»»®ett»jT»-6. 7x^->3R^® 
x-T-;Mg, #u^-+->x5 1 i/>ig^7;i'+;uxxx;p 

^f^a^OS*. «T«d d d«T« KP (ft^t^im 
y (I — 7-A7D^>7S) , «77'^ <*B*-f 

>=Hb#i»«) . 7D7-H (ttS:x'j-xAM) . 

7U-t#-b\ t-70> (MSt^SS) ^0#yU-X 
-n<=>©jm?§14JWte. ^JfiT 

ffitt2PJ©l2£««. #fltfflj&^ *©£»]!&/*# 1 0 oa 
«»3fc0. #H»ttJW©#3aj£#tLT. ®s» 2 a 

©iRL-T. ^©X^l/^-Sr^^-XJl/^^^-hft^ 

asritip-rsf^ffl^^-rfcwT, ttttAt«ittweifl^« 
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>, p-X^>#;k ¥\/>m. 7>b?±>m, 7i 
9, fi#5 0a»g)5^T» #£L<«3 OfiMgBKTT 

aj^L-na, Au--> 3 >m±m. &&$:iz.m. mm 
mtt&&mm, MMi:a4-tFD+y-4' - 

[oo9 3] m imwo#i;mmmMmftffimmi&®& 

IXfJH, I-f;H7fJH, ^rh>«, ^ h >X 
X-x^kS. 7 5 Kg, 7 5 FlXfm 

S7)l*)lJi-7-)l<m. ^x^u>yu 3-;k>*7;i<3 : - 
;i/X-^;k8i, yntfi/>^'jn-;i/qE/;r;i^;Px- 
7-;kS. yntfU>^U n-jUv^T^+^x-^;^, 
»IXf^S, tHo + y»ilXrJH. 2L&X7, 

^^a. x^i/>^u 3-;i^y 7;k^;i/x--r;u7-te 
7- T^Dtf U>^U 3-Jl^y T^^^x-x^ 30 
7-feT— hSl, 7Jl3^^mm^7.^)Vm, (#) ast 

a, 7 , net>iixr;n. n, N-y7Ji-*;i/*;i' 

A75K& N, N-v'T^^^T-lr h75 h*m. N- 

mmzmifz>z\LtfT'2z>. mmfflomtemtLT 

it, x^i^^ijp-^yy^x-T-^k x^u> 
i"j3-jRyi^n-fik x^i/>^U 3-;k& 
y :/pfc?;yx-7Mk x^i/>yu3-ji/^:y^;kx « 
-7Jk v 5 x^i/>^u a-;i^y^f;n-f;K yi 

^U>^'J Zl-^v'X^^X-T-^, > J X5 L 1/>^ 1 J 3 

-^y7°D tf^x-T-Jk fyx^ 1^ >^ 'J 3 -jk^:/^ 
;i/x— r;k ^f^tDy;^7tf-K, x^jhtp 
V^^T-fex-h. 7'at:i/yy' l j3-j|/€;/5 1 Jl'X 

-r;i'7tT-h. 7 p atru->^u 3-;ktyx^;i/x 

x-x^T-t'x— K <V7'D^-;l/7tf-h, -TV 
7 p D^x;i/yDkf^-^- hji>xx y^ 
;i/x^;u^rh>, ->^7 0^-9- y 2 -s\y°? y >, so 



50 

3-^\7 p ^y>, 4-'\7 p ^y>, 2-tKn+yyn 
fc?:*>i?X^;k 2 - t h'a*y - 2 -y^^^Ptf^ 
>Si?JK ih + yStlWK th'D + iypgEX? 
;k 2-kKP*:>-3-y3 1 ;i/i&&y^;k 

+ i>^;U7-t^- 3-/ff-3-/h*y7'f 
JU71l7~ k 3->^-3-^h + ->^7'DK 

K 3-y?\>U-3-y h3 i >':7*? L ;^:/*^^— 
k i«xf;k ffK^Dt;;!/, Bi/*^, 7-fehg£ 
^y?;k 7thSilfJK 3-^h + y/DW> 
&y^;k 3 -y h^v-^Phf^^xg^k 3-ih 
+ y7*otft>S^f;P, 3 -x h + ->7'Dhr^->g?x 
^;k N-^WI/tnUHX N, N->?y^;i/*;i/A 
75 K, N, N->?y3MkT-fe h75 H***WT*Ct 

*tT€rs. cme.©^©^, 2 -t Ku^v^ptf 

tyflXfiHS. 3 -7;kP^->7 , Ptf^->^X7,7 

u±.&m£>LT&mtsti2>o 2£>\zmmmm\z\t, &g 

;k > J x^i/>^u 3-jkEy y^;kc— ^;k yif 
k>^U 3-j«;i^h-tjk 7thx;P7th 

>, <y*D>, *7 P P>K, #7°'J;i^. \-*>J9 

y— ;k i-y^-y— ;k Oi?)i7)i^-)i. mwt^ 

>vMk SJfttSlfJP, yaOSylfJK 7K> 
^DHl/k 7iXMD>;;P7'7tr- l-#©iS5&,6 
[0 0 9 4] mifg^W^v^fe^tt^J&ffi^^ 

#T£S;ft5tS«is^ *ffitTco»^7;^i7 h;u (jSS2 5 
4nm) , KrFX+->-7l^— tf— (S12 4 8 nm) , 
ArFX^v-Vb— tf— (SU 9 3 nm) ^©jg^igl 

mMmmm%®.i&%omz£m.i$., mmmommmz&io 

a#, 3 0-2 0 013, fftl<H50~l 
IC«t 0, W&<DV : J7. h/t^->*^$-&-5. 7^* 
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^ex7*. 7M;P7$>S, 7;p#/ — ;U75 >m* 

*->Fg|. l, 8-S?71ftf->2rD [5. 4. 

0] -7-^>x-fe>, 1. 5 -S?71flfv£o [4. 

3. o] -5-y*><S©7;u*Uttfl:^**. a*. 

1-1011%, tf£ b< te2~5SS%©jeg£:ft3 
£Lfr>7Jl';b'J3MMktt. rh^JJWl'T^^A 

#-5. WB7;k*>Jtt*»»»»6a:*S««K: 

©<£ 5 tc7;w* u ztezmmmzmmtzm 

£fctt. igfttfc. 7ki5fcT5. 

[0 0 9 5] 

4 6f=*#WfcKWf*. fib, ^aw*. cn^oi 
-> u n > £ x a- ± \z b v 7s b wtm \zmxm & 

T?7MUS«bfcO^, zkifeb. ftjdUT. 
A"* — >£jgfi£bfc<!:£. 8fMI0. 5/xm©7<>-7 
> F • X-^— XA:?-> (1L1S) £ 1 M 1 ©«S4it;: 
»fi£-f£S#»*®iggftS<!:b, C©*jgg7tg£«$ 

>©»/Jv+ft (urn) SjjfWEiLfc. 

->iJn>^XA-±Jc^figbfc^i|iO. 5(/m©lL 1 
S©^ttBfrE©T>2©^i£La <t:±i2©^-&Lb t 

0. 8 5^Lb /La g 1 

±Jf g&©lfiE©&^fc©£, A°^->fl5tt^* T'& 
SiU un&©^#©'>&< ifc 1 o*lfc§!4^t, 
OS, A^->®## T?£S<hbfco 

Wim&xm~e&%.Ltzt2\zmm2nz>uz;x bw- 
>©a«mwjiiSK»-rs«{(i«©jp$©#m (%) * 

->'Jn>£XA-±f;Ugfi&bfcU^X hfe)^lrS7t*5 
^TSJttfcO'fe, fi-6fc*>t»''C-*iJj;tf7;k& 

«HW»«bT«Jta^-^45J:^7;U*Ua«SfTJa:tJ 
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JP*lSjC^±K:«P«iT*&t*©#*0«/jNa3t« (E 
th) J: 0W«U g*ttt&£ll$M& 

<h©E t hOgat/JsSHKif, P EDH*ff'5>7 p D-tr>; 
SSttAWT^Silfc. fib. PED(:*fr^.-7*D 

JUfciPBfcbfc. 
[0 0 9 6] #*Sfi«*5«fctftt««Tfflt>fc&j36Sm. 

■o [ID ^l!ff;tm«H£tttJ&&iftft (»1389J) 
-^:*X;U7**- Mfr&*- 

A. 1 9 8 2^«fr) ^5^tcl3«$nfc*fe (BfS© 

«*36s^r-rax;i/7*nji'A7'f Kt^*- ;k>©7 
Apy>{k7;i/=^;p<i:©ai-&s*£:. x;i/7i-;^ n u 

SIS, *5l>tt-77*7^ K©a*?»KftE«) 

(A-i) s -7x-;b-^>if>^^-x;k7*^- h 

(55 (10) ) 

(A-2) S - w\*~s)V- ->:7 D^+J-^jj-X 
;ux**-f- [55 (8) ] 

(A-3) S >S?;i— 4 - h^X^^X^X** 
30 - h (3$ ( 1 6 ) ] 

(A-4) S *?y<?*X)Vy**- b (55 
(3) ] 

(A-5) X5 1 b>i/5 1 ^-h->b-h (55 (2 2) ) 
(A-6) MJ*^U>3^:*-h5/U— h (35 (2 
3) ] 

-»#J1«:SS#»II&- 
(B-l) #U (bKD*->7fl/» 07i/-)H4 

*&*©*5lf ST© 2 6 t h + -># ;k# x 

TBiftSnfeWIS (Mw=9, 0 0 0) . 
40 (B-2) #'J (kHD + ->7fl/» ©7i7-M 
zKK*©*^!^© 2 5%*U -T'h + y*)^-;^ 
fJHTi^Snfefll (Mw=2 0, 0 0 0) . 

(B-3) k h*D*>-- a-*^;k7,^b>£: t -X> 
)VTWV-bh<D*m%W (*a^JUJt= 5 : 5. 
Mw= 1 2, 0 0 0) . 
-7iWU^tt«- 

(B-4) #U (p-tHD*yXfl/» (Mw = 
7, 5 0 0). 

-7;v*u**M*iH»iW- 

50 (b-1) 35 (3 7) 
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[0 0 9 7] 
Ut 3 8 ] 

[0 0 9 8] (b-2) S (38) 
[0 0 9 9] 
lit 3 9 ] 

[0 10 0] --^<£>fl!l<£>J5£#- 

^-D^^>7.;i/7*^- h (a-1) . N — ( h 'J 
D*^X;W*x;M-*i') fc'v^D [2. 2. 1] 'N 
7 p h-5-x>-2, 3-yM^>SH (a-2) i io 
■tt\i\f.u13u—)\,*9 h UiXfJl/ (a- 

3) Srffl^, Kffi*fi|f|«y4:LT, Mjyf^7 5> 

(3-D > ^f>|7SH (/3-2)££te^>X-f 3 
?*/-)l> C/3-3) Sfljl*. MFffJtUT. 2-hKD + y 

[0 10 1] til] *#£«tt»ttfttttttl&ffi<$<lfc (*2 
fllCDfeCD^ffl^fc 20 

-T;p*un*e»iig- 

(C-l) #U (p-kHa + ^fl/» (Mw = 
7, 5 0 0)., 

(C-2) p-tHD + y^f l/>tXfl/>t©*I 
(*fi^^;i-M:= 7:3. Mw= 7, 0 0 0) e 

-SMMd- 

(D-l) f h7/h + y^f;Wl/7 (BMMX2 
9 0. =ftdr5;fr;m) . 

(D-2) h + iy^^D-jl/^U^ (fSS«C so 
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YMEL 117 4. =#U-f7t5-> HJS) . 

**~» e->^a [2. 2. 1] s\7Y--5 -X>- 
2. 3-yjjM+ySH (a-2) S jfctttfntfn-JP 
^^yXMyfMJlXfil' (a-3) £ffl</>. jg^li: 
LT. 2-t h'D*y7'net>lif;|,Sfflnfc. 

[0102] mmm 1 ~ 3 2 , 1 ~ 8 

Si (#^S!«ftft|^ttI£ttLj$tt) &J;y«2 (*# 
Stfftftmttttllg&jftto) (fib, gPttfiS(c*o* 

gO. 2 wm©^>yi/>7^;l/^-T5jlLT. ffififc 

-±\zmm&ttLtc(D*>, 9 0tT12 0m ZfV*. 
-d7^ffoT. 0 wmcoi/vX httM*JBfi£L 

fc. '©1/yXhSllC. 7 K : E>tt-'f X>7.tti3 KrF 
I+y7l/- tf-fiaWgg (te«MBK-4 00TL 
-N) £fflt^, Sg2 4 8 nriKDX^v'Vl^— +f— £, 

«. 110tT6 0#|H|PEBSfTofc. 2. 
3 8fi»%x h^^Z^X^A t h'P^v- KTkjg 
I^MtLTiHT, 2 3tT6 0g>WI8!LfcO 
*T3 Og>F B m#t. giLT, l/yXhW-> 

zmtiiviz. &mmm&&zfitiikm<nwffim%:&. *3 

[0 10 3] 



!ftgfl¥8-211S98 



(19) 

s 35 36 
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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] (A) The thio sulfonate compound, [Formula 1] which are expressed with the following 

type (1) or a formula (2) 
o 

X-S-S- Y • • • (1) 

II 
0 

[Formula 2] 
0 0 

II II 
X-S-S- Z -S-S- Y • • • ( 2 > 

II II 
0 0 

In [type (1) and a formula (2), X and Y may be the same to mutual, or may differ from each other. 
Other univalent organic radicals which have the univalent non-cyclic hydrocarbon radical and 
cycloalkyl radical which may be permuted, an aryl group, an aralkyl radical, or a hetero atom are 
shown, it sets at a ceremony (2), and Z is -(CH2) n. - (it is here) n shows at least one sort of 
divalent radicals chosen from the group of the integer of 0-6, -(CH2) m-C(=0)-(CH2) m- and (it 
is here and m is the integer of 0-2) -(CH2) m-C(= N2MCH2) m- (it is here and m is the integer 
of 0-2). ] The positive type radiation-sensitive resin constituent which is alkali insoluble or alkali 
poorly soluble resin protected by the list with (B) (b) acid dissociation nature machine, and is 
characterized by containing the resin which serves as alkali fusibility when this acid dissociation 
nature machine dissociates or (b) alkali fusibility resin, and an alkali solubility control agent 
[Claim 2] (A) The thio sulfonate compound expressed with a formula (1) or a formula (2) 
according to claim 1, (C) alkali fusibility resin, the negative-mold radiation-sensitive resin 
constituent characterized by containing the compound which can construct a bridge over a list in 
alkali fusibility resin under existence of the (D) acid. 

[Translation done.] 
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JPO and NCI PI are not responsible for any 
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"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the radiation-sensitive resin constituent of the 
positive type especially suitable as a useful resist for micro processing using the various 
radiations like far ultraviolet rays, such as an excimer laser, or negative mold containing the 
organic compound which has thio sulfonate structure. 
[0002] 

[Description of the Prior Art] In the field of micro processing represented by manufacture of an 
integrated circuit device, in order to obtain a higher degree of integration, detailed-ization of the 
processing size in lithography is progressing, and the possible technique of performing micro 
processing 0.5 micrometers or less with sufficient repeatability is needed in recent years. 
Therefore, although it is required to form a pattern 0.5 micrometers or less with a sufficient 
precision also in the resist used for micro processing, it is very difficult to form a detailed 
pattern 0.5 micrometers or less with high precision by the approach using a conventional visible 
ray (wavelength of 800-400nm) or a conventional near ultraviolet ray (wavelength of 400- 
300nm). Then, use of the radiation of short wavelength (wavelength of 300nm or less) is 
considered more wholeheartedly. Although charged-particle lines, such as X-rays, such as far 
ultraviolet rays represented by the bright line spectrum (wavelength of 254nm) of a mercury- 
vapor lamp, the KrF excimer laser (wavelength of 248nm), etc., for example and a synchrotron 
radiation line, and an electron ray, can be mentioned as a radiation of such short wavelength, 
especially the lithography that uses an excimer laser especially among these attracts attention 
from the reasons of the high power, an efficient property, etc. For this reason, to be able to form 
a detailed pattern 0.5 micrometers or less with sufficient repeatability with high sensitivity and 
high resolution with an excimer laser is needed also about the resist used for lithography. The 
"chemistry magnification mold resist" is proposed as a resist suitable for far ultraviolet rays, 
such as an excimer laser, the combination of the resin which the chemistry magnification mold 
resist used the radiation-sensitive acid generator which generates an acid by the exposure 
(henceforth "exposure") of a radiation, raises the sensibility of a resist by the catalysis of the 
acid, and was protected by JP,59-45439,A by t-butyl or the t-butoxycarbonyl group, and a 
radiation-sensitive acid generator — moreover, the combination of the resin protected by the 
silyl radical and a radiation-sensitive acid generator is indicated by JP,60-52845,A, respectively. 
Moreover, many reports are made about chemistry magnification mold resists, such as a resist 
(JP,2-25850,A) which, in addition to this, contains the resin containing an acetal radical, and a 
radiation-sensitive acid generator. Although heat-treatment after exposure (Post Exposure 
Bake; henceforth "PEB") is generally performed in order to make more effective the catalysis of 
the acid generated by exposure in the process using these chemistry magnification mold resists 
Abnormalities, like by the merits and demerits of the time amount from exposure to PEB, change 
the line breadth of the pattern obtained, or a pattern configuration is distorted (it is called 
"PED" below Post Exposure Time Delay; .) It was generated and there was a problem in the 
process stability over PED of a resist etc. 
[0003] 
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[Problem(s) to be Solved by the Invention] This invention aims at offering the radiation-sensitive 
resin constituent of the positive type which does not cause PED depending on the time amount 
from exposure to PEB, and is excellent in the process stability over PED, and is excellent in 
sensibility, resolution, a pattern configuration, a remaining rate of membrane, etc., or a negative 
mold. 
[0004] 

[Means for Solving the Problem] According to this invention, said technical problem is the thio 

sulfonate compound expressed with the (A) following type (1) or a formula (2) to the 1st and 

[0005]. 

[Formula 1] 

[0006] 

[Formula 2] 

[0007] In [type (1) and a formula (2), X and Y may be the same to mutual, or may differ from 
each other. Other univalent organic radicals which have the univalent non-cyclic hydrocarbon 
radical and cycloalkyl radical which may be permuted, an aryl group, an aralkyl radical, or a 
hetero atom are shown, it sets at a ceremony (2), and Z is -(CH2) n. - (it is here) n shows at 
least one sort of divalent radicals chosen from the group of the integer of 0-6, -(CH2) m-C(=0)- 
(CH2) m- and (it is here and m is the integer of 0-2) -(CH2) m-C(= N2)-(CH2) m- (it is here 
and m is the integer of 0-2). ] It is alkali insoluble or alkali poorly soluble resin protected by the 
list with (B) (b) acid dissociation nature machine. Resin which serves as alkali fusibility when this 
acid dissociation nature machine dissociates (it is hereafter called "acid dissociation nature 
machine content resin".) Or the positive type radiation-sensitive resin constituent characterized 
by containing (b) alkali fusibility resin and an alkali solubility control agent (it is hereafter called 
"the 1st invention".) Be alike is attained. 

[0008] The thio sulfonate compound by which said technical problem is expressed with the (A) 
aforementioned type (1) or a formula (2) to the 2nd according to this invention, (C) Alkali 
fusibility resin, compound which can construct a bridge over a list in alkali fusibility resin under 
existence of the (D) acid (it is hereafter called a "cross linking agent".) The negative-mold 
radiation-sensitive resin constituent characterized by containing (it is hereafter called "the 2nd 
invention".) Be alike is attained. 

[0009] Hereafter, this invention is explained to a detail. Thereby, the purpose, the configuration, 
and effectiveness of this invention will become clear. 

The radiation-sensitive resin constituent of the 1st invention of a thio sulfonate compound and 
the 2nd invention is characterized by containing the specific thio sulfonate compound expressed 
with said formula (1) or formula (2). This thio sulfonate compound produces a chemical change 
by exposure, and has the operation which generates an acid. Hereafter, said thio sulfonate 
compound is explained to a detail. In a formula (1), as a univalent non-cyclic hydrocarbon radical 
of X and Y, the alkyl group of carbon numbers 1-6, the alkenyl radical of carbon numbers 2-6, 
the alkadienyl radical of carbon numbers 4-6, etc. can be mentioned, for example, and these 
non-cyclic hydrocarbon radicals can also have one or more sorts of substituents in a proper 
location. As an alkyl group of carbon numbers 1-6, among said univalent non-cyclic hydrocarbon 
radicals For example, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, 
s-butyl, t-butyl, n-pentyl radical, n-hexyl group, etc. can be mentioned. As an alkenyl radical of 
carbon numbers 2-6 For example, CH2=CH- CH2=CHCH2~, and CH2=C(CH3)- 
CH2=CHCH2CH2- CH2=C(CH3) CH2-, CH3 CH=CHCH2- CH2=CH2CH2CH2CH2- and CH2=C 
(CH3) CH2CH2- CH2=CH2CH2CH2CH2CH2- etc. can be mentioned. As an alkadienyl radical of 
carbon numbers 4-6 For example, CH2=CHCH=CH- CH2=CHCH=CHCH2- CH2=C(CH3) 
CH=CH- CH2=CHCH2 CH=CH- CH2=CHCH=CHCH2CH2- etc. can be mentioned. Moreover, as 
said substituent to univalent non-cyclic hydrocarbon, halogen atoms (for example, a fluorine 
atom, a chlorine atom, a bromine atom, an iodine atom, etc.), the amino group, a dialkylamino 
radical, an acetamino radical, an acyl group, an acyl oxo-radical, an alkylthio group, an aryl thio 
radical, a nitro group, a cyano group, an aryl sulfonyl group, etc. can be mentioned, for example. 
As a univalent non-cyclic hydrocarbon radical which has said substituent For example, a 
FURORO methyl group, a JIFURORO methyl group, a TORIFURORO methyl group, a chloro 
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methyl group, A dichloro methyl group, a TORIKURORO methyl group, 1-FURORO ethyl group, 
1-FURORO propyl group, 1-FURORO butyl, 1-chloro ethyl group, 1 -chloropropyl radical, 1- 
chlorobutyl radical, 1-aminoethyl radical, 2-aminoethyl radical, 1-dimethylaminoethyl radical, 2- 
dimethylaminoethyl radical, 1-acetamino ethyl group, a 2-acetamino ethyl group, An acetyl 
methyl group, 1-phenylthio ethyl group, 2-phenylthio ethyl group, 1-nitro ethyl group, 2-nitro 
ethyl group, 1-cyano ethyl group, 2-cyano ethyl group, a phenyl sulfonyl methyl group, a JI 
(phenyl sulfonyl) methyl group, etc. can be mentioned. A methyl group, an ethyl group, a 
TORIFURORO methyl group, a TORIKURORO methyl group, 2-dimethylaminoethyl radical, an 
acetyl methyl group, a JI (phenyl sulfonyl) methyl group, etc. are desirable among said univalent 
non-cyclic hydrocarbon radical and the permuted univalent non-cyclic hydrocarbon radical. 
[0010] Moreover, as a cycloalkyl radical of X and Y, the cycloalkyl radical of the carbon numbers 

3- 8, such as a cyclopentylic group, a cyclohexyl radical, a cycloheptyl radical, and a cyclo octyl 
radical, can be mentioned, for example, and **'s and others cycloalkyl radical can also have one 
or more sorts of substituents in a proper location. As said substituent to a cycloalkyl radical, the 
same thing as said substituent to a univalent non-cyclic hydrocarbon radical can be mentioned, 
for example. As a cycloalkyl radical which has said substituent, 4-methylcyclohexyl radical, 4- 
FURORO cyclohexyl radical, 2-chloro cyclohexyl radical, a 4-chlorocyclohexyl group, 4- 
BUROMO cyclohexyl radical, 4-nitro cyclohexyl radical, etc. can be mentioned, for example. A 
cyclohexyl radical, 2-chloro cyclohexyl radical, a 4-chlorocyclohexyl group, etc. are desirable 
among said cycloalkyl radicals. Moreover, as an aryl group of X and Y, a phenyl group, a 
biphenylyl radical, a naphthyl group, an anthryl radical, a phenan tolyl group, etc. can be 
mentioned, for example, and these aryl groups can also have one or more sorts of substituents in 
a proper location. As said substituent to an aryl group, for example A methyl group, an ethyl 
group, n-propyl group, an isopropyl group, n-butyl, s-butyl, t-butyl, The alkyl group of the carbon 
numbers 1-6, such as n-pentyl radical and n-hexyl group; A fluorine atom, Halogen atoms, such 
as a chlorine atom, a bromine atom, and an iodine atom; A methoxy group, an ethoxy radical, The 
alkoxyl group of the carbon numbers 1-6, such as a propoxy group and a butoxy radical; An 
acetyl group. The acyl group of the carbon numbers 2—11, such as a propionyl radical, a butyryl 
radical, a hexa noil radical, an octanoyl group, and benzoyl; An acetyloxy radical, A propionyloxy 
radical, a butyryloxy radical, a hexanoyloxy radical, The acyloxy radical of the carbon numbers 2— 
1 1, such as an octanoyloxy radical and a benzoyloxy radical; Benzyl, The aralkyl radical; nitro 
group; cyano group; hydroxyl-group; vinyl group; acetamino radical of the carbon numbers 7-20, 
such as a diphenyl methyl group, 2-phenylethyl radical, 3-phenylpropyl radical, and 2- 
phenylpropyl radical; a buthoxycarbonyloxy radical etc. can be mentioned. As an aryl group which 
has said substituent for example 4-methylphenyl radical, A 4^t-buthylphenyl radical, 2 and 4, 6- 
trimethyl phenyl radical, 2 and 4, 6-tri isopropyl phenyl group, 4-FURORO phenyl group, 4- 
chlorophenyl radical, 4-BUROMO phenyl group, 4-methoxypheny radical, a 4-ethoxy phenyl 
group, 3, 4-dimethoxy phenyl group, 2-benzoyl phenyl group, 4-acetyloxy phenyl group, 4-benzyl 
phenyl group, 4-hydroxyphenyl radical, 3, a 5-dimethyl-4-hydroxyphenyl radical, 2-nitrophenyl 
group, 4-nitrophenyl group, a 2,4-dinitrophenyl radical, a 4-acetamino phenyl group, etc. can be 
mentioned. A phenyl group, 4-methylphenyl radical, 2 and 4, 6-triisopropyl phenyl group, a 4-t- 
buthylphenyl radical, 4-FURORO phenyl group, 4-chlorophenyl radical, 4-BUROMO phenyl group, 

4- methoxypheny radical, 2-nitrophenyl group, 4-nitrophenyl group, etc. are desirable among said 
aryl groups. 

[0011] Moreover, as an aralkyl radical of X and Y, the aralkyl radical of the carbon numbers 7-20, 
such as benzyl, a diphenyl methyl group, 3, 5-diphenyl benzyl, 2-phenylethyl radical, 3- 
phenylpropyl radical, a naphthyl methyl group, and an anthranil methyl group, can be mentioned, 
for example, and these aralkyl radicals can also have one or more sorts of substituents in a 
proper location. The thing same as said substituent to an aralkyl radical as said substituent 
mentioned, for example about the aryl group can be mentioned. As an aralkyl radical which has 
said substituent, 4-methylbenzyl radical, 4-butyl benzyl, 4-FURORO benzyl, 4-methoxybenzyl 
radical, 4-acetyloxy benzyl, 2-nitrobenzyl radical, 4-nitrobenzyl radical, 2, 4-dinitro benzyl, 4- 
cyano benzyl, 4-hydroxybenzyl radical, 4-vinylbenzyl radical, etc. can be mentioned, for example. 
Benzyl, an anthranil methyl group, 4-FURORO benzyl, 4-methoxybenzyl radical, 2-nitrobenzyl 
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radical, 4-nitrobenzyl radical, etc. are desirable among said aralkyl radicals. 
[0012] Moreover, as other univalent organic radicals which have the hetero atom of X and Y, a 
cyano group, a dimethylamino carbonyl group, 4-BUROMO benzoyl, a pyridinyl group, etc. can be 
mentioned, for example. 

[0013] Next, in a formula (2), the thing same as X and Y as the radical mentioned, for example 
about X and Y of a formula (1) can be mentioned. Moreover, Z is -(CH2) n- (it is here and n is 
the integer of 0-6), and -(CH2) m-C(=OMCH2) m. - (it is here) m is at least one sort of divalent 
radicals chosen from the integer of 0-2, and the group of -(CH2) m-C(= N2)-(CH2) m- (it is here 

and m is the integer of 0-2). Specifically - CH22-, -(CH2)3- -(CH2)4- -(CH2)6 C(=0)- - 

CH2C(=0) CH2-, -(CH2)2C(=0) (CH2)2- -C(= N2)-, -CH2C(= N2) CH2-, -(CH2)2C(= N2) (CH2) 

2- etc. can be mentioned. Inside of said divalent radical -(CH2) 2- -(CH2)3 (CH2)2C(=0) 

(CH2)2- -(CH2)2C(= N2) (CH2)2- etc. are desirable. 

[0014] combination of X, Y, and Z in the thio sulfonate compound expressed with a formula (1) or 
a formula (2) [X:Y] or — [X:Z:Y] It is as follows when an example is shown more concretely. 
Here, the figure in front of each substituent expresses the location of this substituent It 
corresponds to a formula (1). [X:Y] If it carries out [CH3 : CH3] [CH3 : CH3CH2] [— CH3CH2 ■ 
CH3] and [— CH3CH2 : CH3CH2] [— CH3CH2CH2 : CH3CH2CH2] [— CH3(CH2)2CH2 ■ CH3 
(CH2)2CH2] [— CH3(CH2)3CH2 : CH3(CH2)3 CH2] [CH3 : CICH2] [CH3CH2 : CH3CH (CI)] [— 
CH3CH2CH2 : CH3CH2CH (CI)] and [— CF3 : CF3] [C6H5 : CH3] and [C6H5 : CH3CH2] [C6H5 ■ 
CF3], [C6H5 : CH3C(=0) CH2], [C6H5 : (CH3)2NCH2CH2], [4-CH3-C6H4 : CH3] [4-CH3- 
C6H4 : CH3CH2] [4-CH3-C6H4 : CF3], [4-CH3-C6H4 : CH3C(=0) CH2], [4-CH3-C6H4 ■ (CH3) 
2NCH2CH2], [4-N02-C6H4CH3CH2CH2], [4-CH3-C6H4:BrC6H4C(=0) CH2], [C6H52(C6H5- 
S02) CH], [0015] : CH3CH2] [4-F-C6H4 : [cyclohexyl: cyclohexyl ], [4-CH3-C6H4: 2-chloro 
cyclohexyl ], and [0016] : cyclohexyl ] [C6H5 : cyclohexyl ], [C6H5 : 2-chloro cyclohexyl ] [4- 
CH3-C6H4 [C6H — 5 </SUB> : C6H5] [C6H5 : 4-CH3-C6H4] [C6H5 : 4-Br-C6H4] and [C6H5 ■ 
2-N02-C6H4] [C6H5 : 4-N02-C6H4] [C6H5 : (N02)2C6H3] [C6H5 : 4-CH3 0-C6H4] [4-CH3- 
C6H4 : C6H5], [4-CH3-C6H4 : 4-CH3-C6H4] [4-CH3-C6H4 : 2-F-C6H4] [4-CH3-C6H4 - 4-F- 
C6H4] [4-CH3-C6H4 : 4-Br-C6H4], [4-F-C6H4 : C6H5] [4-CH3 0-C6H4 : 4-CH3 0-C6H4] [4- 
N02-C6H4 : 4-N02-C6H4] [4-F-C6H4 :4-F-C6H4] [4-CI-C6H4 : 4-CI-C6H4] [3(CH3) C6H2 ■ 
(CH3)3C6H2] [3(iso-C3H7) C6H2 : (iso-C3H7)3C6H2] [2(N02) C6H3 : (N02)2C6H3] [0017] 
[C6H5 : C6H5CH2], [4-CH3-C6H4 : C6H5CH2], [C6H5 : C6H5CH2CH2] [C6H5 : N02C6H4CH2] 
[4-CH3-C6H4 : C6H5CH2CH2] [4-CH3-C6H4 : 4-F-C6H4CH2], [4-CH3-C6H4: CN], [4-CH3- 
C6H4:2(CH3) NC (=0) etc.], etc. can be mentioned. : N02C6H4CH2] [C6H5 : CN] [4-CH3-C6H4 
[0018] It corresponds to a formula (2). [X:Z:Y] If it carries out [CH3 : CH2CH2 ■ CH3] [CH3CH2 • 
CH2CH2 : CH3CH2], [CF3 : CH2CH2 : CF3] and [Cyclohexyl : CH2CH2 : cyclohexyl ].' [— 2- 
chloro cyclohexyl : CH2CH2 : 2-chloro cyclohexyl ] [C6H5 : CH2CH2 : C6H5] [4-CH3-C6H4 • 
CH2CH2 : 4-CH3-C6H4], [4-F-C6H4 : CH2CH2 : 4-F-C6H4], [4-N02-C6H4 '• CH2CH2 • 4- ' 
N02-C6H4], [— C6H5CH2 : CH2CH2 :C6H5CH2] and [— CH3 : CH2CH2CH2 : CH3] [CF3 • 
CH2CH2CH2 : CF3] [Cyclohexyl : CH2CH2CH2 : cyclohexyl ], [2-chloro cyclohexyl • 
CH2CH2CH2 : 2-chloro cyclohexyl ], [C6H5 : CH2CH2CH2 : C6H5] [4-CH3-C6H4 ■ 
CH2CH2CH2 : 4-CH3-C6H4] [4-F-C6H4 : CH2CH2CH2 : 4-F-C6H4] [4-N02-C6H4 • 
CH2CH2CH2 : 4-N02-C6H4] [C6H5CH2 : CH2CH2CH2 : C6H5CH2] [0019] [— CH3 • CH2CH2C 
(=0) CH2CH2 : CH3] [— CF3 : CH2CH2C(=0) CH2CH2 : CF3] [2-chloro cyclohexyl : CH2CH2C 
(-0) CH2CH2 : 2-chloro cyclohexyl ], [Cyclohexyl : CH2CH2C(=0) CH2CH2 : cyclohexyl ] 
[C6H5 : CH2CH2C(=0) CH2CH2 : C6H5] [4-F-C6H4 : CH2CH2C(=0) CH2CH2 • 4-F-C6H4] [4- 
N02-C6H4 : CH2CH2C(=0) CH2CH2 : 4-N02-C6H4] [— C6H5CH2 : CH2CH2C(=0) CH2CH2 ■ 
C6H5CH2] [CH3 : CH2CH2C(= N2) CH2CH2 : CH3], [CH3CH2 : CH2CH2C(= N2) CH2CH2 ■ 
CH3CH2], [CF3 : CH2CH2C(= N2) CH2CH2 : CF3], [Cyclohexyl : CH2CH2C(= N2) CH2CH2 ■ 
cyclohexyl ], [2-chloro cyclohexyl : CH2CH2C(= N2) CH2CH2 : 2-chloro cyclohexyl ] [C6H5 • 
CH2CH2C(= N2) CH2CH2 : C6H5], [4-F-C6H4 : CH2CH2C(= N2) CH2CH2 ■ 4-F-C6H4] [4- ' 
N02-C6H4 : CH2CH2C(= N2) CH2CH2 : 4-N02-C6H4], [C6H5CH2 : CH2CH2C(= N2) CH2CH2 : 
C6H5CH2] etc. can be mentioned. 

[0020] A desirable compound is a compound expressed with the following type (3) - a formula 
(27) among these thio sulfonate compounds. 
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[0021] 

[Formula 3] 

0 

II 

CH3-S-S-CH3 - • • (3) 

0 

[0022] 

[Formula 4] 
0 

CF3-S-S-CF3 • • • (4) 

0 

[0023] 
[Formula 5] 

5 J-® 

0 

[0024] 

[Formula 6] 

0 0 

s=\ II II 

(Q)-S-S-CH 2 -C-CH3 « • • (6) 

0 

[0025] 

[Formula 7] 
0 

<^-S-S-CH2CH2-N(CH 3 ) 2 ■ • (7) 

0 

[0026] 
[Formula 8] 

Q 
0 

[0027] 

[Formula 9] 
0 

@Hh-<H> ■••<•> 

0 

[0028] 

[Formula 10] 

Q 

0 

[0029] 

[Formula 1 1] 
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0 



< ©Mr s-( O>" 0CH3 



[0030] 

[Formula 12] 
o 

0 

[0031] 

[Formula 13] 

a 

ras-©-»-8-@-Br 



C 1 1 ) 



• • (12) 



(1 3) 
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[0032] 

[Formula 14] 

o 



(1 4 ) 



[0033] 

[Formula 15] 

(CK^ HC 




CH(CH 3 > 2 




(CH 3 ) Z HC <Q) S - S <jQ> CH (CH 3 ) 2 

(CH^HC CH(CH 3 ) 2 

[0034] 

[Formula 16] 

0 



C »3^®>-S-S-CH 2 -<g^ 



• « • 



II 
0 

[0035] 

[Formula 17] 

0 



II 
0 

[0036] 

[Formula 18] 
0 



CH 3 H^S-S-CH 2 ^g>-N0 2 



(16) 



(17) 



• • (18) 



•(15) 



[0037] 

[Formula 19] 
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CHQCH2-S-S-CH9CH2-S-S-CB2CH3 • • • (19) 

II II 
0 0 



[0038] 

[Formula 20] 
0 



^H^S~S-CH 2 CH 2 -S-S^^ * • - (2 0) 



[0039] 

[Formula 21] 
0 



<g>- s - s - cb 2 ch 2 -s - s 



• • (2 1) 



II 
0 

[0040] 

[Formula 22] 
0 



CH 3 hQkS-S-CH 2 CH 2 -S--S-<^)— CH 3 • • ♦ (2 2) 



[0041] 

[Formula 23] 
o 



[0042] 

[Formula 24] 

D Q 



/— \ II II II j—\ 

<J^S-S-CB 2 CH 2 CCH 2 M^^ • — (2 4) 



[0043] 

[Formula 25] 

0 0 0 

<^)-S-S"-CH2CH 2 CCH 2 CH2-S-SH^) • • • (2 5) 

0 0 

[0044] 

[Formula 26] 

0 N 2 0 / 

/ \ II II U J—K 

<jy-S-S-CH 2 Cfl 2 CCH 2 CH2~ SS-\HJ • • • (2 6) 

0 0 

[0045] 

[Formula 27] 

0 N 2 0 

<^)~CH2-S-S-CH2CH 2 CCH2CH2-S-S-CH2-^^) • • • (2 

0 0 
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[0046] Especially desirable compounds are a formula (3), a formula (8), a formula (9), a formula 
(10), a formula (11), a formula (12), a formula (16), a formula (17), a formula (18), a formula (20), a 
formula (21), a formula (22), a formula (23), etc. among said thio sulfonate compounds. In the 1st 
invention and the 2nd invention, said thio sulfonate compound is independent, or two or more 
sorts can be mixed and used for it. 

[0047] With the acid dissociation nature machine content resin used in the 1st invention 
(component (B) (**)) of acid dissociation nature machine content resin The resin containing one 
or more sorts of acid functional groups, such as a phenolic hydroxyl group and a carboxyl group, 
For example, as itself which permuted the hydrogen atom of the acid functional group in the 
alkali fusibility resin which has the repeating unit expressed with formula (28) - (31) mentioned 
later with one or more sorts of acid dissociation nature machines which can be dissociated under 
existence of an acid, it is alkali insoluble or alkali poorly soluble resin. When the film which used 
only acid-dissociation nature machine content resin instead of the resist film concerned is 
developed under the alkali development conditions adopted in case a resist pattern is formed 
from the resist film formed using the radiation-sensitive resin constituent containing acid- 
dissociation nature machine content resin with "the alkali insolubility or the alkali poor solubility" 
said here, the property which remains after 50% or more of the initial thickness of the film 
concerned developing negatives means. As said acid dissociation nature machine, a permutation 
methyl group, 1 -permutation ethyl group, 1 -branching alkyl group, a silyl radical, a gel mill radical, 
an alkoxy carbonyl group, an acyl group, a ring type acid dissociation nature machine, etc. can be 
mentioned, for example. As said permutation methyl group, for example A methoxymethyl radical, 
a methyl thiomethyl radical, An ethoxy methyl group, an ethyl thiomethyl radical, a 
methoxyethoxymethyl radical, A benzyloxymethyl radical, a benzyl thiomethyl radical, a phenacyl 
radical, a BUROMO phenacyl radical, A methoxy phenacyl radical, a methylthio phenacyl radical, 
alpha-methyl phenacyl radical, A cyclopropyl methyl radical, benzyl, a diphenyl methyl group, a 
triphenylmethyl radical, BUROMO benzyl, a nitrobenzyl radical, a methoxybenzyl radical, 
methylthio benzyl, An ethoxybenzyl radical, ethyl thio benzyl, a piperonyl radical, a methoxy 
carbonylmethyl radical. An ethoxy carbonylmethyl radical, an n-propoxy carbonylmethyl radical, 
an isopropoxy carbonylmethyl radical, an n-butoxy carbonylmethyl radical, a t-butoxy 
carbonylmethyl radical, etc. can be mentioned. As said 1 -permutation ethyl group, for example 1- 
methoxy ethyl group, 1 -methylthio ethyl group, 1 and 1-dimethoxy ethyl group, 1-ethoxyethyl 
radical, 1 -ethyl thio ethyl group, 1 and 1-diethoxy ethyl group, 1-phenoxy ethyl group, 1- 
phenylthio ethyl group, 1 and 1-JIFENOKISHI ethyl group, a 1-benzyloxy ethyl group, 1 -benzyl 
thio ethyl group, 1-cyclo propylethyl radical, 1-phenylethyl radical, 1, and 1 -diphenyl ethyl group, 
1 -methoxy carbonylethyl radical, a 1 -ethoxy carbonylethyl radical, a 1 -n-propoxy carbonylethyl 
radical, 1-isopropoxy carbonylethyl radical, a 1 -n-butoxy carbonylethyl radical, a 1 -t-butoxy 
carbonylethyl radical, etc. can be mentioned. As said 1 -branching alkyl group, isopropyl group, s- 
butyl, t-butyl, 1, and 1 -dimethyl propyl group, 1-methylbutyl radical, 1, and 1 -dimethyl butyl etc. 
can be mentioned, for example. As said silyl radical, a trimethylsilyl radical, an ethyl dimethylsilyl 
radical, a methyl diethyl silyl radical, a triethyl silyl radical, an isopropyl dimethylsilyl radical, a 
methyl diisopropyl silyl radical, a triisopropyl silyl radical, t-butyldimethylsilyl radical, a methyl-di- 
t-butylsilyl radical, a tree t-butylsilyl radical, a phenyl dimethylsilyl radical, a methyl diphenyl silyl 
radical, a triphenyl silyl radical, etc. can be mentioned, for example. As said gel mill radical, a 
trimethyl gel mill radical, an ethyl dimethyl gel mill radical, a methyl diethyl gel mill radical, a 
triethyl gel mill radical, an isopropyl dimethyl gel mill radical, a methyl diisopropyl gel mill radical, a 
triisopropyl gel mill radical, t-buthyldimethyl gel mill radical, a MECHIRUJM:-butyl gel mill radical, 
a tree t-butyl gel mill radical, a phenyl dimethyl gel mill radical, a methyl diphenyl gel mill radical, 
a triphenyl gel mill radical, etc. can be mentioned, for example. As said alkoxy carbonyl group, a 
methoxycarbonyl group, an ethoxycarbonyl radical, an isopropoxycarbonyl radical, a t- 
butoxycarbonyl group, etc. can be mentioned, for example. As said acyl group, for example An 
acetyl group, a propionyl radical, a butyryl radical, A hepta-noil radical, a hexa noil radical, a 
valeryl radical, a pivaloyl radical, an iso valeryl radical, A RAURI roil radical, a myristoyl radical, a 
PAL MITOIRU radical, a stearoyl radical, An oxalyl radical, a malonyl radical, a succinyl radical, a 
glutaryl radical, a horse mackerel POIRU radical, A PIPEROIRU radical, a SUBEROIRU radical, an 
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azelaoyl radical, a SEBAKOIRU radical, an acryloyl radical, a PUROPIO roil radical, a methacryloyl 
radical, a KUROTO noil radical, and me — an oil radical — A MAREOIRU radical, a FUMAROIRU 
radical, a MESAKO noil radical, a KANHO roil radical, benzoyl, A phthloyl radical, an iso phthloyl 
radical, a tele phthloyl radical, a naphthoyl radical, A toluoyl radical, a hydronalium ATOROPOIRU 
radical, an ATOROPOIRU radical, a cinnamoyl radical, a furoyl radical, a TENOIRU radical, a 
nicotinoyl group, an isonicotinoyl group, a p-toluenesulfonyl group, a mesyl radical, etc. can be 
mentioned. As said ring type acid dissociation nature machine, a cyclo propyl group, a 
cyclopentylic group, a cyclohexyl radical, a cyclohexenyl group, 4-methoxy cyclohexyl radical, a 
tetrahydropyranyl group, a tetrahydrofuranyl radical, a tetrahydro thio pyranyl radical, tetrahydro 
thiofuranyl group, 3-BUROMO tetrahydropyranyl group, 4-methoxy tetrahydropyranyl group, 4- 
methoxy tetrahydro thio pyranyl radical, 3-tetrahydrothiophene -1, 1-dioxide radical, etc. can be 
mentioned, for example, t-butyl, benzyl, 1-methoxy ethyl group, 1-ethoxyethyl radical, a 
tri methyl sily I radical, a t-butoxycarbonyl group, a t-butoxy carbonylmethyl radical, a 
tetrahydropyranyl group, a tetrahydrofuranyl radical, a tetrahydro thio pyranyl radical, tetrahydro 
thiofuranyl group, etc. are desirable among these acid dissociation nature machines. 
[0048] Although the rate of installation of the acid dissociation nature machine in acid 
dissociation nature machine content resin (the number of the acid dissociation nature machines 
to the total number of the acid functional group in acid dissociation nature machine content 
resin and an acid dissociation nature machine comparatively) cannot generally be ******(ed) 
according to the class of alkali fusibility resin with which an acid dissociation nature machine and 
this radical are introduced, it is 15 - 100% still more preferably 10 to 100% preferably. Moreover, 
the polystyrene equivalent weight molecular weight (henceforth "Mw") measured with the gel 
permeation chromatography of acid dissociation nature machine content resin is 3,000-100,000 
preferably [ it is desirable and ] to 1,000-150,000, and a pan. Acid dissociation nature machine 
content resin can be manufactured according to the polymerization (**) of one or more sorts of 
monomers which can manufacture by introducing one or more sorts of acid dissociation nature 
machines into the alkali fusibility resin manufactured beforehand, for example, and have an acid 
dissociation nature machine, the polycondensation (**) of one or more sorts of polycondensation 
components which have an acid dissociation nature machine, etc. The resin which permuted a 
part or all of the hydrogen atom of the hydroxyl group in the copolymer of the resin, 
hydroxystyrene and/or hydroxy-alpha methyl styrene which permuted a part of hydrogen atom 
of the hydroxyl group in Pori (hydroxystyrene) with said acid dissociation nature machine, and an 
acrylic acid (meta), and/or the hydrogen atom of a hydroxy carbonyl group with said acid 
dissociation nature machine especially as acid dissociation nature machine content resin in the 
1st invention is desirable. Acid— dissociation nature machine content resin has the property which 
controls the alkali solubility of alkali fusibility resin again, it is decomposed under existence of an 
acid, and it has the operation which falls or disappears the effectiveness which controls the alkali 
solubility of this alkali fusibility resin, or promotes the alkali solubility of this alkali fusibility resin, 
and enters under the category of the alkali solubility control agent in component (B) (b) of the 
1st invention. In the 1st invention, acid dissociation nature machine content resin is independent, 
or two or more sorts can be mixed and used for it. 

[0049] The alkali fusibility resin used in the 1st invention (component (B) (**)) of alkali fusibility 
resin and the 2nd invention (component (O) is resin meltable to an alkali developer which has 
one or more sorts of acid functional groups, such as the functional group which shows an alkali 
developer and compatibility, for example, a phenolic hydroxyl group, and a carboxyl group. The 
addition polymerization system resin which has one or more sorts of repeating units expressed 
with following type (28) - (30), for example as alkali fusibility resin, the polycondensation system 
resin which has one or more sorts of repeating units expressed with the following formula (31) 
can be mentioned. 
[0050] 

[Formula 28] 
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— (-C-CH-) • • • (2 8) 

[0051] [type (28) — setting — R1 — a hydrogen atom or a methyl group — being shown — R2 
— a hydroxyl group, a carboxyl group, a -R3COOH radical, a -OR3COOH radical, or a - 
OCOR3COOH radical — { — however, R3 shows -(CH) g- and g is the integer of 1-4. } is 
shown. ] 
[0052] 

[Formula 29] 



C-CH 2 -}- • • • (29) 



CQ0N 



[0053] In [type (29), R1 shows a hydrogen atom or a methyl group. ] 
[0054] 



[Formula 30] 
H H 

V I I ' 

HOOC COOH 
[0055] 

[Formula 31] 

R 4 



(3 0) 




(3 1 ) 



[0056] In [type (31), R4, R5, R6, R7, and R8 may be the same to mutual, or they may differ from 
each other, and show a hydrogen atom or the alkyl group of carbon numbers 1-4. ] 
When alkali fusibility resin is addition polymerization system resin, you may consist of only 
repeating units expressed with said formula (28) - (30), but as long as the generated resin is 
meltable to an alkali developer, it can also have other repeating units further. As such other 
repeating units, for example Styrene, alpha-methyl styrene, A maleic anhydride, acrylonitrile 
(meta), croton nitril, mallein nitril, Fumaronitrile, mesa KONNITORIRU, SHITORAKONNITORIRU, 
ITAKON nitril, Acrylamide, a croton amide, a mallein amide, a fumaric amide, (Meta) The unit in 
which the polymerization nature double bond part of the monomer which has polymerization 
nature double bonds, such as mesa KONAMIDO, SHITORAKONAMIDO, an ITAKON amide, a vinyl 
aniline, vinylpyridine, vinyl-epsilon caprolactam, vinyl pyrrolidone, and a vinyl imidazole, cleft can 
be mentioned. Said addition polymerization system resin can be manufactured by carrying out 
the polymerization (**) of the one or more sorts of the monomer corresponding to the repeating 
unit expressed for example, with formula (28) - (30) with the monomer corresponding to a 
repeating unit besides the above by the case. According to the class of a monomer and reaction 
medium etc., these (**) polymerizations can select suitably a polymerization initiator or 
polymerization catalysts, such as a radical polymerization initiator, an anionic polymerization 
catalyst, a coordinated-anionic-polymerization catalyst and a cationic polymerization catalyst, 
and can carry them out with proper polymerization methods, such as a bulk polymerization, 
solution polymerization, a precipitation polymerization, an emulsion polymerization, a suspension 
polymerization, and a massive-suspension polymerization. Moreover, when alkali fusibility resin is 
polycondensation system resin, you may consist of only repeating units expressed with said 
formula (31), but as long as the generated resin is meltable to an alkali developer, it can also 
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have other repeating units further. Such polycondensation system resin can be manufactured by 
carrying out the polycondensation (**) of one or more sorts of phenols corresponding to the 
repeating unit expressed with a formula (31), and one or more sorts of aldehydes with the 
polycondensation component which can form other repeating units by the case under existence 
of an acid catalyst and in a water medium or the mixed medium of water and a hydrophilic 
solvent. Here, as said phenols, o-cresol, p-cresol, 2, 3-xylenol, 2, 4-xylenol, 2, 5-xylenol, 3, 4- 
xylenol, 3,5-xyIenol, 2 and 3, a 5-trimethyl phenol, 3 and 4, a 5-trimethyl phenol, etc. can be 
mentioned, and formaldehyde, a trioxane, a paraformaldehyde, a benzaldehyde, an acetaldehyde, 
a propyl aldehyde, phenylacetaldehyde, etc. can be mentioned as said aldehydes, respectively, for 
example. Although the class of repeating unit besides the above contained by the case cannot 
generally prescribe the content of the repeating unit expressed with formula [ in alkali fusibility 
resin ] (28) - (31), it is 20 - 100-mol % preferably [ it is desirable and ] to 10 - 100-mol % and a 
pan. Although Mw of alkali fusibility resin changes according to the property of a request of a 
radiation-sensitive resin constituent they are 3,000-100,000 preferably [ it is desirable and ] to 
1,000-150,000, and a pan. Alkali fusibility resin can also be used as a hydrogenation object, when 
it has a repeating unit containing a carbon-carbon unsaturated bond which is expressed with a 
formula (28), (31), etc. the carbon-carbon unsaturated bond by which the rate of hydrogenation 
in this case is contained in the repeating unit expressed with a formula (28), (31), etc. — usually 
— it is 40% or less still more preferably 50% or less preferably 70% or less. When the rate of 
hydrogenation exceeds 70%, there is a possibility that the development property by the alkali 
developer of alkali fusibility resin may fall. Especially as alkali fusibility resin in the 1st invention 
and the 2nd invention, the resin which uses the copolymer of Pori (hydroxystyrene), 
hydroxystyrene, and hydroxy-alpha methyl styrene, the copolymer of hydroxystyrene and 
styrene, etc. as a principal component is desirable. In the 1st invention and the 2nd invention, 
alkali fusibility resin is independent, or two or more sorts can be mixed and used for it. 
[0057] As an alkali solubility control agent, next an alkali solubility control agent used in 
component [ of the 1st invention ] (B) (**), the compound which introduced one or more sorts of 
substituents (henceforth an "acid dissociation nature substituent") which can be dissociated 
under existence of an acid can be mentioned, for example to acid functional groups, such as a 
phenolic hydroxyl group and a carboxyl group. The thing same as such an acid dissociation 
nature substituent as acid dissociation nature machines, such as the permutation methyl group 
stated, for example by the term of said acid dissociation nature machine content resin, 1- 
permutation ethyl group, a silyl radical, 1 -branching alkyl group, a gel mill radical, an alkoxy 
carbonyl group, an acyl group, and a ring type acid dissociation nature machine, can be 
mentioned. Although a low molecular weight compound or a high molecular compound is 
sufficient as an alkali solubility control agent, it can mention the compound expressed with 
following type (32) - (36) as an example of a low molecular weight compound. 
[0058] 

[Formula 32] 




• • • (3 2) 



[0059] In [type (32) R9 A permutation methyl group, 1 -permutation ethyl group, 1 -branching alkyl 
group, The acid dissociation nature machine which consists of a silyl radical, a gel mill radical, an 
alkoxy carbonyl group, an acyl group, or a ring type acid dissociation nature machine is shown, 
even when R9 existing [ two or more ] is the same to mutual — you may differ — R10 The alkyl 
group, phenyl group, or naphthyl group of carbon numbers 1-4 is shown, and more than one exist. 
R10 may be the same to mutual, or you may differ, and p is one or more integers, q is zero or 
more integers, and it is p+q<=6. ] 
[0060] 

[Formula 33] 
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(R«0) p (0R 9 ) r 

i^-A-^ (33) 



CR 10 ) q \Rl°) s 

[0061] In [type (33), R9 and R10 are synonymous with a formula (32), and A is single bond -S- 
-0-, -CO- -COO- -SO- -S02-, -C(R1 1) (R12)-. or [0062]. 
[Formula 34] 



(RlO), 

[0063] ( — however, R10 is the same as the above, and x is the integer of 0-4.) — being shown - 
- R1 1 And R12 It may be the same to mutual, or you may differ in it, and a hydrogen atom, the 
alkyl group of carbon numbers 1-6, the acyl group of carbon numbers 2-11, a phenyl group, or a 
naphthyl group is shown, and p, q, r, and s are zero or more integers, respectively, and are 
p+q<=5, r+s<=5, and p+r>=1. ] 
[0064] 

[Formula 35] 

(R 9 0y R 1 ^ ,(i 



9 K3J • • • (3 4) 




(Rl % /*\ (Rl0) s 



V 



[0065] In [type (34), R9 and R10 are synonymous with a formula (32), R13 shows the alkyl group 
or phenyl group of a hydrogen atom and carbon numbers 1-4, and p, q, r, s, t, and u are zero or 
more integers, respectively, and are p+q<=5, r+s<=5, t+u<=5, and p+r+t>=1 1 
[0066] 

[Formula 36] 

(R 10 )q | \R 10 ) S 

A • • • (35) 

(R«0)t I fOR\ 

CRl°)u X CR 1 \ 

[0067] In [type (35), R9 and R10 are synonymous with a formula (32). It is synonymous with a 
formula (33) and A is R1 3. R1 3 which is synonymous with a formula (34) and exists It may be the 
same to mutual, or you may differ in it and p, q, r, s, t, u, v, and w are zero or more integers, 
respectively. p+q<= — it is 5, r+s<=5, t+u<=5, v+w<=5, and p+r+t+v>=1 ] 
[0068] 

[Formula 37] 
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(R 9 0) 




X0R 9 ) P 



•(3 6) 



V (R 10 ) S 



(R 10 )„ 



(R 9 0) t 



(RlO), 



[0069] In [type (36), R9 and R10 may be synonymous with a formula (32), R13 may be 
synonymous with a formula (34), and R13 existing [ two or more ] may be the same to mutual, or 
you may differ, and p, q, r, s, t u, v, and w are zero or more integers, respectively, and are 
p+q<=5, r+s<=5, t+u<=5, v+w<=4, and p+r+t+v>=1. 

Moreover, as an alkali solubility control agent of a macromolecule, the acid dissociation nature 
machine content resin mentioned above can be used. Especially as an alkali solubility control 
agent in the 1st invention, the compound expressed with the following type (37) and a formula 
(38) is desirable. 
[0070] 

[Formula 38] 

CH 3 D CB 3 0 CH 3 

CH3-C-0-C-Oh(^)-C--h^)-0-C--0-C-CH3 ■ • • (3 7) 

CH 3 ^ CH 8 



CH3-C-CH3 



CH S 

O-C-O-C-C-CH3 
II I 
0 CH 3 



[0071] 

[Formula 39] 

CHo 0 CB3 0 CHg 

I II y^x I /p^x » I 
CH 3 -C-0-C-Q^Q)-C^(Q)-0-C-0-C~CH3 

CH 3 CB 3 CH3 



(3 8) 



[0072] In the 1st invention, about a low molecular weight compound and each high molecular 
compound (namely, acid dissociation nature machine content resin), an alkali solubility control 
agent can be independent, can mix and use two or more sorts, and can also use together a low 
molecular weight compound and a high molecular compound. 

[0073] The (D) cross linking agent used in the 2nd invention of a cross linking agent is the 
compound which can construct a bridge in alkali fusibility resin under existence of an acid, for 
example, the acid produced by exposure. The compound which has one or more sorts of 
substituents (henceforth a "cross-linking substituent") which have crosslinking reaction nature 
with alkali fusibility resin, for example as such a cross linking agent can be mentioned. As said 
cross-linking substituent the radical expressed with following type (39) - (43), for example can 
be mentioned. 
[0074] 

[Formula 40] 
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-C 1 4~CH 2 -CH ^Q 2 j • • - (3 9) 

[0075] In [type (39), k is 1 or 2. Q1 the time of k= 1 — single bond t -O- -S- and -COO- or — 
or -NH- is shown — or the time of k= 2 — a trivalent nitrogen atom — being shown — Q2 -O- 
Or -S- being shown — i The integer of 0-3, and j It is the integer of 1-3 and is i+j=1-4 ] 
[0076] 

[Formula 41] 

— (c(r14)(r15)^ — Q 3_ R 16 ... (4 0) 

[0077] In [type (40), Q3 shows -O- -COO- or -CO- R14 and R15 may be the same to mutual, 
or you may differ, a hydrogen atom or the alkyl group of carbon numbers 1-4 is shown, R16 
shows the alkyl group of carbon numbers 1-5, the aryl group of carbon numbers 6-12, or the 
aralkyl radical of carbon numbers 7-14, and y is one or more integers ] 
[0078] 

[Formula 42] 

-C(R 17 )=C(R 18 )(rJ3) . . . (4 i ) 

[0079] In [type (41), R17, R18, and R19 may be the same to mutual, or may differ from each 

other, and show a hydrogen atom or the alkyl group of carbon numbers 1-4 ] 

[0080] 

[Formula 43] 



— (C(R 14 )(R 15 )^— N(r20)( R 21) ... (42) 



[0081] In [type (42), R14 and R15 may be synonymous with a formula (40), and R20 and R21 may 
be the same to mutual, or you may differ, the ARUKI roll radical of carbon numbers 1-5 is shown, 
and y is one or more integers. ] 
[0082] 

[Formula 44] 

^C(R 14 )(R*5)^n^^ 8 22 • • - (4 3) 

v y y \ y 

[0083] In [type (43), R14 and R15 are synonymous with a formula (40), R22 has the hetero atom 
of either an oxygen atom, a sulfur atom or a nitrogen atom, the divalent organic radical which 
forms 3-8 membered-ring is shown, and y is one or more integers. 

As an example of such a cross-linking substituent, a glycidyl ether radical, a glycidyl ester group, 
the glycidyl amino group, a methoxymethyl radical, an ethoxy methyl group, a benzyloxymethyl 
radical, a dimethyl aminomethyl radical, a diethyl aminomethyl radical, a dimethylol aminomethyl 
radical, a jetty roll aminomethyl radical, a morpholino methyl group, an acetoxy methyl group, a 
benzoyloxy methyl group, a formyl group, an acetyl group, a vinyl group, an isopropenyl radical, 
etc. can be mentioned. As a compound which has said cross-linking substituent, for example The 
bisphenol A system epoxy compound, A bisphenol F system epoxy compound, a bisphenol S 
system epoxy compound, A novolak resin system epoxy compound, a resol resin system epoxy 
compound, The Pori (hydroxystyrene) system epoxy compound, a methylol radical content 
melamine compound, A methylol radical content benzoguanamine compound, a methylol radical 
content urea compound, A methylol radical content phenolic compound, an alkoxyalkyl group 
content melamine compound, An alkoxyalkyl group content benzoguanamine compound, an 
alkoxyalkyl group content urea compound, An alkoxyalkyl group content phenolic compound, 
carboxymethyl radical content melamine resin, Carboxymethyl radical content benzoguanamine 
resin, a carboxymethyl radical content urea-resin, Carboxymethyl radical content phenol resin, a 
carboxymethyl radical content melamine compound, a carboxymethyl radical content 
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benzoguanamine compound, a carboxymethyl radical content urea compound, a carboxymethyl 
radical content phenolic compound, etc. can be mentioned. A methylol radical content phenolic 
compound, a methoxymethyl radical content melamine compound, a methoxymethyl radical 
content phenolic compound, a methoxymethyl radical content glycoluryl compound, a 
methoxymethyl radical content urea compound, and an acetoxy methyl group content phenolic 
compound are a methoxymethyl radical content melamine compound, a methoxymethyl (for 
example, hexamethoxy methyl melamine etc.) radical content glycoluryl compound, a 
methoxymethyl radical content urea compound, etc. desirable still more preferably among the 
compounds which have these cross-linking substituents. Methoxymethyl radical content 
melamine compounds are trade names, such as CYMEL300, CYMEL301, CYMEL303, and 
CYMEL305 (the Mitsui Cyanamid make), methoxymethyl radical content glycoluryl compounds 
are trade names, such as CYMEL1174 (the Mitsui Cyanamid make), and the methoxymethyl 
radical content urea compound is marketed by trade names, such as MX290 (made in Sanwa 
Chemical). As a cross linking agent, further, said cross-linking substituent can be introduced into 
the acid functional group in alkali fusibility resin, and the compound which gave the property as a 
cross linking agent can also be used suitably, although the rate of installation of the cross-linking 
functional group in that case cannot generally be ******(ed) according to the class of alkali 
fusibility resin with which a cross-linking functional group and this radical are introduced — all 
the acid functional groups in alkali fusibility resin — receiving — usually — 5-60-mol % — 
desirable — 10-50-mol % — it is 15-40-mol % still more preferably. When there is an inclination 
for the rate of installation of a cross-linking functional group to become easy to cause decline in 
a remaining rate of membrane, meandering of a pattern, swelling, etc. less than [ 5 mol % ] and 
60-mol % is exceeded, there is an inclination for development nature to get worse. Especially as 
a cross linking agent in the 2nd invention, a methoxymethyl radical content compound, for 
example, tetramethoxy methyl urea, tetramethoxy methyl glycoluryl, etc. are desirable. In the 2nd 
invention, a cross linking agent is independent, or can mix and use two or more sorts. 
[0084] Although the blending ratio of coal of each component which constitutes the positive 
type radiation-sensitive resin constituent of the 1st invention and the negative-mold radiation- 
sensitive resin constituent of the 2nd invention changes according to the property of a request 
of a resist, the desirable blending ratio of coal is as follows, first, the positive type radiation- 
sensitive resin constituent of the 1st invention — setting — the loadings of a thio sulfonate 
compound — per acid dissociation nature machine content resin or alkali fusibility resin 100 
weight section — usually — 0.001 - 70 weight section — desirable — 0.01 - 50 weight section - 
- it is 0.1 - 20 weight section especially preferably. When there is an inclination for the 
fluctuation depressor effect of line breadth when the time amount from exposure to PEB 
changes, and the distortion depressor effect of a pattern configuration to fall under in the 0.001 
weight section and the loadings of a thio sulfonate compound exceed 70 weight sections, there is 
an inclination which becomes easy to cause degradation of the spreading nature of a resist or a 
pattern configuration, moreover, the loadings of an alkali solubility control agent — per alkali 
fusibility resin 100 weight section — usually — the 5-150 weight section — desirable — the 5 
-100 weight section — it is 5 - 50 weight section especially preferably. When there is an 
inclination for the loadings of an alkali solubility control agent to become easy to cause decline in 
a remaining rate of membrane, the swelling of a pattern, etc. under in 5 weight sections and the 
150 weight sections are exceeded, there is an inclination which becomes easy to cause the fall 
of a film surface dry area or film reinforcement. When the blending ratio of coal of each 
component in the 1st invention is shown more concretely, preferably [1-1] The thio sulfonate 
compound 0.001 - 70 weight sections, and the acid dissociation nature machine content resin 
100 weight section, They are [1-2] thio sulfonate compound 0.001 - 70 weight sections, the 
alkali fusibility resin 100 weight section, and the alkali solubility control agent 5 - the 150 weight 
sections. Or still more preferably [1-3] The thio sulfonate compound 0.01 - 50 weight sections, 
and the acid dissociation nature machine content resin 100 weight section, They are [1-4] thio 
sulfonate compound 0.01 - 50 weight sections, the alkali fusibility resin 100 weight section, and 
the alkali solubility control agent 5 - the 100 weight sections. Or preferably especially [1-5] They 
are the thio sulfonate compound 0.1 - 20 weight sections and the acid dissociation nature 
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machine content resin 100 weight section or [1-6] thio sulfonate compound 0.1 - 20 weight 
sections, the alkali fusibility resin 100 weight section, and the alkali solubility control agent 5 - 50 
weight sections. 

[0085] next, the negative-mold radiation-sensitive resin constituent of the 2nd invention — 
setting — the loadings of a thio sulfonate compound — per alkali fusibility resin 100 weight 
section — usually — 0.001 - 70 weight section — desirable — 0.01 - 50 weight section — it is 
0.1 - 20 weight section especially preferably. When there is an inclination for the fluctuation 
depressor effect of line breadth when the time amount from exposure to PEB changes, and the 
distortion depressor effect of a pattern configuration to fall under in the 0.001 weight section 
and the loadings of a thio sulfonate compound exceed 70 weight sections, there is an inclination 
which becomes easy to cause degradation of the spreading nature of a resist or a pattern 
configuration, moreover, the loadings of a cross linking agent — per alkali fusibility resin 100 
weight section — usually — 5-95 weight section — desirable — 15-85 weight section — it is 
20 - 75 weight section especially preferably. When there is an inclination for the loadings of a 
cross linking agent to become easy to cause decline in a remaining rate of membrane, 
meandering of a pattern, swelling, etc. under in 5 weight sections and 95 weight sections are 
exceeded, there is an inclination for development nature to fall. When the blending ratio of coal 
of each component in the 2nd invention is shown more concretely, preferably [2-1] They are the 
thio sulfonate compound 0.001 - 70 weight sections, the alkali fusibility resin 100 weight section, 
and a cross linking agent 5-95 weight sections. Still more preferably [2-2] They are the thio 
sulfonate compound 0.01 - 50 weight sections, the alkali fusibility resin 100 weight section, and a 
cross linking agent 15-85 weight sections. Preferably especially [2-3] They are the thio 
sulfonate compound 0.1 - 20 weight sections, the alkali fusibility resin 100 weight section, and a 
cross linking agent 20 - 75 weight sections. 

[0086] Various additives, such as radiation-sensitive acid generators other than said thio 
sulfonate compound (henceforth an "acid generator"), an acid diffusion control agent a 
surfactant and a sensitizer, can be blended with the positive type radiation-sensitive resin 
constituent of the 1st invention, and the negative-mold radiation-sensitive resin constituent of 
the 2nd invention if needed. Moreover, alkali fusibility resin and/or an alkali solubility control 
agent can be further blended to the positive type radiation-sensitive resin constituent of the 1 st 
invention which contains said thio sulfonate compound and acid dissociation nature machine 
content resin especially. As said acid generator, ** onium salt compound, ** halogen content 
compound, ** sulfone compound, ** sulfonate compound, ** quinone diazide compound, ** 
sulfone imide compound, ** diazomethane compound, etc. can be mentioned, for example. The 
example of these acid generators is shown below. 

** As an onium salt compound onium salt compound, iodonium salt, sulfonium salt, phosphonium 
salt diazonium salt, ammonium salt pyridinium salt etc. can be mentioned, for example. As an 
example of an onium salt compound, diphenyliodonium triflate, diphenyliodonium pyrene sulfonate, 
diphenyliodonium dodecylbenzene sulfonate, triphenylsulfonium triflate, triphenylsulfonium 
hexafluoroantimonate, diphenyliodonium hexafluoroantimonate, triphenylsulfonium naphthalene 
sulfonate, benzyl (hydroxyphenyl) methyl sulfonium toluenesulfonate, etc. can be mentioned. 
** As a halogen content compound halogen content compound, a halo alkyl group content 
hydrocarbon compound, a halo alkyl group content heterocyclic compound, etc. can be 
mentioned, for example. As an example of a halogen content compound, they are TORIKURORO 
(Pori) methyl-s-triazine derivatives, such as phenyl-screw (TORIKURORO methyl)-s-triazine, 
methoxypheny-screw (TORIKURORO methyl)-s-triazine, and naphthyl-screw (TORIKURORO 
methyl)-s-triazine, and 1 and 1 -screw (4-chlorophenyl). - 2, 2, and 2-trichloroethane etc. can be 
mentioned. 

** As a sulfone compound sulfone compound, a beta-keto sulfone, beta-sulfonyl sulfones, these 
alpha-diazo compounds, etc. can be mentioned, for example. As an example of a sulfone 
compound, a phenacyl phenyl sulfone, a mesityl phenacyl sulfone, screw (phenyl sulfonyl) 
methane, 4-tris phenacyl sulfone, etc. can be mentioned. 

** As a sulfonate compound sulfonate compound, an alkyl sulfonate, a halo alkyl sulfonate, an 
aryl sulfonate, imino sulfonate, etc. can be mentioned, for example. As an example of a sulfonate 
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compound, benzoin tosylate, pyrogallol tris triflate, pyrogallol methansulfonic acid triester, 
nitrobenzyl -9, 10-diethoxy anthracene-2-sulfonate, etc. can be mentioned, and especially 
pyrogallol methansulfonic acid triester is desirable. 

[0087] ** As a quinone diazide compound quinone diazide compound, 1 of a polyhydroxy 
compound, 2-quinone diazide sulfonate compound, a diazo benzoKINONN compound, a diazo 
naphthoquinone compound, etc. can be mentioned, for example. The compound which can 
mention the compound which has 1, such as a 1, 2-benzoquinone diazido-4-sulfonyl group, 1, 2~ 
naphthoquinonediazide-4-sulfonyl group, 1, 2-naphthoquinonediazide-5-sulfonyI group, 1, and 2- 
naphthoquinonediazide-6-sulfonyl group, and 2-quinone diazide sulfonyl group as an example of a 
quinone diazide compound, and has a 1 and 2-naphthoquinonediazide-4-sulfonyl group and/or 1, 
and 2-naphthoquinonediazide-5-sulfonyl group especially is desirable. As an example of such a 
quinone diazide compound 1 of hydroxyphenyl (Pori) aryl ketones, such as a 2, 3, 4— trihydroxy 
benzophenone, 2, 3 and 4, and 4 1 — tetra-hydroxy benzophenone, and 2-quinone diazide sulfonates; 
Screw (4-hydroxyphenyl) methane, a screw (2, 4-dihydroxy phenyl) — methane — two — two - 
a screw (4-hydroxyphenyl) — a propane — etc. — a screw — [(Pori) — hydroxyphenyl — ] — 
an alkane — one — two - quinone diazide — a sulfonate — a kind — ; — four — four — 1 — 
four — " - trihydroxy — a triphenylmethane color — 1,1, and 1 -tris (4-hydroxyphenyl) ethane, 
1 and 1 -screw (4-hydroxyphenyl)-1-[4-{1- 1 of hydroxy (Pori) triphenyl alkanes, such as (4- 
hydroxyphenyl)-1-methylethyl} phenyl] ethane, and 2-quinone diazide sulfonates; 2, 4, and 4- 
trimethyl -2\ 4\ a 7-trihydroxy~2-phenyl flavan, two — four — four - trimethyl one -two — ' — 
four — ' — five — 1 — six — seven - pentahydroxy - two - phenyl — a flavan — etc. — 
hydroxyphenyl (Pori) — a flavan — one — two - quinone diazide — a sulfonate — a kind — etc. 
— it can mention . A desirable compound is a 1, 1 of 1 -screw (4-hydroxyphenyl)-1-[4-{1-(4- 
hydroxyphenyl)-1-methylethyl} phenyl] ethane, and 2-naphthoquinonediazide-4-sulfonate etc. 
among these quinone diazide compounds. 

** As a sulfone imide compound sulfone imide compound, the compound expressed with the 

following type (44), for example can be mentioned. 

[0088] 

[Formula 45] 
o 

II 

Q 4 K-OSDoR 28 • • • (4 4) 

\,/ 

II 
0 

[0089] Setting at a [ceremony (44), Q4 shows divalent radicals, such as an alkylene group, an 
arylene radical, and an ARUKO xylene radical, and R23 shows univalent radicals, such as an alkyl 
group, an aryl group, a halogenation alkyl group, and a halogenation aryl group. ] 
As an example of such a sulfone imide compound N-(trifluoromethyl sulfonyloxy)succinimide, N- 
(trifluoromethyl sulfonyloxy)phtalimide, N-(trifluoromethyl sulfonyloxy) diphenyl maleimide, The 
N-(trifluoromethyl sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxymide, The N- 
(trifluoromethyl sulfonyloxy)-7-OKISA bicyclo [2.2.1] hept-5-en -2, 3-dicarboxymide, The N- 
(trifluoromethyl sulfonyloxy) bicyclo [2.2.1] heptane -5, 6-oxy — 2, 3-dicarboxymide, N- 
(trifluoromethyl sulfonyloxy) naphthyl imide, N-(camphor nil sulfonyloxy) succinimide, N-(camphor 
nil sulfonyloxy) phthalimide, N-(camphor nil sulfonyloxy) diphenyl maleimide, The N-(camphor nil 
sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxymide, The N-(camphor nil sulfonyloxy)-7- 
OKISA bicyclo [2.2.1] hept-5-en -2, 3-dicarboxymide, The N-(camphor nil sulfonyloxy) bicyclo 
[2.2.1] heptane -5, 6-oxy — 2, 3-dicarboxymide, N-(camphor nil sulfonyloxy) naphthyl imide, N- 
(4-methylphenyl sulfonyloxy) succinimide, N-(4-methylphenyl sulfonyloxy) phthalimide, N-(4- 
methylphenyl sulfonyloxy) diphenyl maleimide, The N-(4-methylphenyl sulfonyloxy) bicyclo [2.2.1] 
hept-5-en -2, 3-dicarboxymide, The N-(4-methylphenyl sulfonyloxy)-7-OKISA bicyclo [2.2 1] 
hept-5-en -2, 3-dicarboxymide, The N-(4-methylphenyl sulfonyloxy) bicyclo [2.2.1] heptane -5, 
6-oxy — 2, 3-dicarboxymide, N-(4-methylphenyl sulfonyloxy) naphthyl imide, N-(2- 
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trifluoromethyl phenylsulfonyloxy) succinimide, N-(2-trifluoromethyl phenylsulfonyloxy) 
phthalimide, N-(2-trifluoromethyl phenylsulfonyloxy) diphenyl maleimide, The N-(2- 
trifluoromethyl phenylsulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxymide, The N-(2- 
trifluoromethyl phenylsulfonyloxy )-7-OKlSA bicyclo [2.2.1] hept-5-en -2, 3-dicarboxymide, The 
N-(2-trifluoromethyl phenylsulfonyloxy) bicyclo [2.2.1] heptane -5, 6-oxy — 2, 3-dicarboxymide, 
N-(2-trifluoromethyl phenylsulfonyloxy) naphthyl imide, etc. can be mentioned. 
** As a diazomethane compound diazomethane compound, the compound expressed with the 
following type (45), for example can be mentioned. 
[0090] 

[Formula 46] 

N 2 
II 

R 24 -S0 2 -C-S0 2 -R 25 • • ■ (4 5) 

[0091] In [type (45), R24 and R25 may be the same to mutual, or may differ from each other, and 
show univalent radicals, such as an alkyl group, an aryl group, a halogenation alkyl group, and a 
halogenation aryl group. ] 

As an example of such a diazomethane compound, screw (trifluoromethylsulfonyl) diazomethane, 
screw (cyclohexyl sulfonyl) diazomethane, screw (phenyl sulfonyl) diazomethane, screw (p-tosyl) 
diazomethane, methyl sulfonyl-p-tosyl diazomethane, 1 -cyclohexyl sulfonyl-1-(1 and 1 -dimethyl 
ethyl sulfonyl) diazomethane, screw (1 and 1 -dimethyl ethyl sulfonyl) diazomethane, etc. can be 
mentioned. A desirable compound among said acid generators ** onium salt compound, ** 
halogen content compound, They are a sulfonate compound, sulfone imide compound, and 
** diazomethane compound. Especially Triphenylsulfonium triflate, pyrogallol methansulfonic acid 
triester, The N-(trifluoromethyl sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxymide, The 
N-(camphor nil sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxymide, Screw (cyclohexyl 
sulfonyl) diazomethane, 2-(4-methoxy-1-naphthyl)-4, and 6-screw (TORIKURORO methyl)~s- 
triazine etc. is desirable. In this invention, an acid generator is independent, or two or more sorts 
can be mixed and used for it Although the amount of the acid generator used in this invention is 
suitably selected according to the class of each acid generator, it is below 15 weight sections 
especially preferably below 20 weight sections preferably per acid dissociation nature machine 
content resin or alkali fusibility resin 100 weight section. When the amount of the acid generator 
used exceeds 20 weight sections, in case a resin constituent is applied, spreading unevenness 
arises, or there is a possibility of generating Society for Cutting Up Men etc., at the time of 
development 

[0092] Said acid diffusion control agent is the purpose which controls by exposure the diffusion 
phenomenon in the inside of the resist coat of the acid generated from the acid generator, and 
controls the chemical reaction in an unexposed field which is not desirable, and is a component 
blended with a resin constituent By using this acid diffusion control agent, the dimension fidelity 
to eaves generating in the configuration, especially the management of a pattern of the pattern 
formed and a mask dimension etc. is further improvable. As an acid diffusion control agent, the 
nitride which can hold basicity, for example after exposure or heating can be used suitably. As an 
example of such a nitride, ammonia, a trimethylamine, Triethylamine, tripropylamine, 
tributylamine, tripentylamine, Trihexyl amine, a triheptyl amine, trioctylamine, an aniline, N- 
methylaniline, N.N-dimethylaniline, 2-methylaniline, 3-methylaniline, 4-methylaniline, 4- 
nitroaniline, 1-naphthylamine, 2-naphthylamine, a diphenylamine, ethylenediamine, a 
tetramethylenediamine, A hexamethylenediamine, a pyrrolidone, a piperidine, an imidazole, 4- 
methyl imidazole, 4-methyl-2-phenylimidazole, Benzimidazole thiabendazole, a pyridine, 2~ 
methylpyridine, 4-ethyl pyridine, 2-phenyl pyridine, 4-phenyl pyridine, A 1-methyl-4-phenyl 
pyridine, 2-(1 -ethyl propyl) pyridine, 2-benzyl pyridine, nicotinamide, dibenzoyl thiamine, - 
diamino diphenylmethane, and 4 butanoic-acid Lvov Ramin, 4, and 4 '4, 4 -diamino diphenyl 
ether, A - diamino benzophenone, and 4 and 4 '4, 4'-diamino diphenylamine, 2 and 2-screw (4- 
aminophenyl) propane, a 2-(3-aminophenyl)-2-(4-aminophenyl) propane, A 2-(4-aminophenyl)- 
2-(3-hydroxyphenyl) propane, 2-(4-aminophenyl)-2-(4-hydroxyphenyl) propane, 1, and 4-screw 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeije 



2005/07/16 



JP.08-21 1 598.A [DETAILED DESCRIPTION] 1 9/25 ^— v 

[1-(4-aminophenyl)-1-methylethyl] benzene, 1, and 3-screw [1-(4-aminophenyl)-1-methylethyl] 
benzene etc. can be mentioned Tributylamine, tripentylamine, trihexyl amine, triheptyl amine, 
trioctylamine, benzimidazole 4-phenyl pyridine, 4, and 4-diamino diphenyl ether, nicotinamide, 
etc. are especially desirable among these acid diffusion control agents. Said acid diffusion control 
agent is independent, or can mix and use two or more sorts. Although the loadings of an acid 
diffusion control agent change according to combination with the class, a thio sulfonate 
compound, and/ or an acid generator etc., they are usually below 5 weight sections preferably 
below 10 weight sections per all resinous principle 100 weight sections in a resin constituent. 
When the loadings of an acid diffusion control agent exceed 10 weight sections, there is an 
inclination for the development nature of sensibility or the exposure section to fall. Said 
surfactant shows the operation which improves the spreading nature of a radiation-sensitive 
resin constituent, striae SHON, development nature, etc. As such a surface active agent, 
although either an anion system, a cation system the Nonion system or both sexes can be used, 
a desirable surface active agent is the Nonion system surface active agent As an example of the 
Nonion system surface active agent, it is a following trade name besides being polyoxyethylene 
high-class alkyl ether, polyoxyethylene high-class alkylphenyl ether, and higher-fatty-acid 
diester of a polyethylene glycol, and each series, such as KP (Shin-Etsu Chemical make), the 
poly flow (product made from the Kyoeisha fats-and-oils chemical industry), EFUTOPPU 
(product made from TOKEMU products), a megger fuck (Dainippon Ink & Chemicals make), 
Fluorad (Sumitomo 3M make), the Asahi guard, and Sir chlorofluocarbon (Asahi Glass make), can 
be mentioned. These surfactants are independent, or two or more sorts can be mixed and used 
for them. The loadings of a surfactant are usually below 2 weight sections as an active principle 
of per all resinous principle 100 weight sections in a resin constituent, and a surfactant. Said 
sensitizer absorbs the energy of a radiation, transmits the energy to a thio sulfonate compound 
and/ or an acid generator, shows the operation which increases the amount of generation of an 
acid by that cause, and has the effectiveness of raising the sensibility over which only a 
radiation-sensitive resin constituent is covered. When the desirable example of the sensitizer 
used is given, there are acetophenones, benzophenones, naphthalene, a biacetyl, eosine, a rose 
bengal, pyrenes, anthracene, and phenothiazins. These sensitizers are independent, or two or 
more sorts can be mixed and used for them. The loadings of a sensitizer are usually below 30 
weight sections preferably below 50 weight sections per all resinous principle 100 weight 
sections in a resin constituent Moreover, by blending a color or a pigment the latent image of 
the exposure section can be made to be able to visualize, the effect of the halation at the time 
of exposure can be eased, and an adhesive property with a substrate can be improved by 
blending an adhesion assistant Furthermore, as other additives, an antihalation agent, a 
preservation stabilizer, a defoaming agent a configuration amelioration agent, etc. can 
specifically mention a 4-hydroxy-4'-methyl chalcone etc. 

[0093] On the occasion of the use, as for the positive type radiation-sensitive resin constituent 
of the 1st invention, and the negative-mold radiation-sensitive resin constituent of the 2nd 
invention, solid content concentration is prepared as a constituent solution by filtering with the 
filter of about 0.2 micrometers of apertures, after dissolving in a solvent so that it may become 5 
- 50 % of the weight. As said solvent, for example Ether, ester, and ether ester Ketones, ketone 
ester, amides, amide ester, lactams, lactone, and hydrocarbons (halogenation) can be mentioned. 
More specifically For example, ethylene glycol monoalkyl ether, diethylene-glycol dialkyl ether, 
Propylene glycol monoalkyl ether, propylene glycol dialkyl ether, Acetic ester, hydroxyacetic acid 
ester, lactate, and ethylene glycol monoalkyl ether acetate Propylene glycol monoalkyl ether 
acetate and alkoxy acetic ester Ring type ketones, acetoacetic ester, and pyruvic-acid ester 
(**) Propionic-acid ester, N, and N-dialkyl formamides, N, and N-dialkyl acetamides, N-alkyl 
pyrrolidones, gamma-lactone, aliphatic hydrocarbon (halogenation), and aromatic hydrocarbon 
(halogenation) can be mentioned. As an example of said solvent, ethylene glycol monomethyl 
ether. Ethylene glycol monoethyl ether, the ethylene glycol monopropyl ether, Ethylene glycol 
monobutyl ether, diethylene-glycol wood ether, Diethylene-glycol diethylether, diethylene-glycol 
dipropyl ether, Diethylene-glycol dibutyl ether, methyl-cellosolve acetate, Ethylcellosolve 
acetate, propylene-glycol-monomethyl-ether acetate, Propylene glycol monoethyl ether acetate, 
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propylene glycol monopropylether acetate, Isopropenyl acetate, isopropenyl propionate, toluene, 
A xylene, a methyl ethyl ketone, a cyclohexanone, 2-heptanone, 3-heptanone, 4-heptanone, 2- 
hydroxy ethyl propionate, 2-hydroxy-2-methyl ethyl propionate, ethoxy ethyl acetate, 
Hydroxyacetic acid ethyl, 2-hydroxy-3-methyl methyl butyrate, 3-methoxy butyl acetate, 3- 
methyl-3-methoxy butyl acetate, 3-methyl-3-methoxy butyl propionate, 3-methyl~3- 
methoxybutyl butyrate, ethyl acetate, propyl acetate, Butyl acetate, methyl acetoacetate, an 
ethyl acetoacetate, 3-methoxy methyl propionate, 3-methoxy ethyl propionate, 3-ethoxy methyl 
propionate, 3-ethoxy ethyl propionate, N-methyl pyrrolidone, N.N-dimethylformamide, N,N- 
dimethylacetamide, etc. can be mentioned. 2-hydroxy propionic— acid ester, 3-alkoxy propionic- 
acid ester, and propylene glycol monoalkyl ether acetate are desirable among these solvents. 
Said solvent is independent, or it is used for it for two or more sorts, mixing. Furthermore to said 
solvent, one or more sorts of high boilers, such as benzyl ethyl ether, dihexyl ether, the 
diethylene-glycol monomethyl ether, diethylene glycol monoethyl ether, acetonylacetone, an 
isophorone, a caproic acid, a caprylic acid, 1-octanol, 1-nonanol, benzyl alcohol, benzyl acetate, 
ethyl benzoate, oxalic acid diethyl, a diethyl maleate, gamma-butyrolactone, ethylene carbonate, 
propylene carbonate, and a phenyl cellosolve acetate, can also be added if needed. 
[0094] In case a resist pattern is formed from the positive type radiation-sensitive resin 
constituent of the 1st invention, and the negative-mold radiation-sensitive resin constituent of 
the 2nd invention, by applying the constituent solution prepared as mentioned above on 
substrates, such as a silicon wafer and a wafer covered with aluminum, with means, such as 
rotation spreading, flow casting spreading, and roll coating, a resist coat is formed and it exposes 
on this resist coat through a predetermined mask pattern. Although the radiation which can be 
used in that case has desirable far ultraviolet rays, such as a bright line spectrum (wavelength of 
254nm) of a mercury-vapor lamp, a KrF excimer laser (wavelength of 248nm), and an ArF 
excimer laser (wavelength of 193nm), charged-particle lines, such as X-rays, such as a 
synchrotron radiation line, and an electron ray, etc. can also be used for it according to the class 
of a thio sulfonate compound and/or acid generator. Moreover, exposure conditions, such as a 
dose, are suitably selected according to the combination presentation of a resin constituent, the 
class of additive, etc. After exposure, in order to raise the sensibility to which only a resist is 
applied, it is desirable to perform PEB. Although the heating condition changes according to the 
combination presentation of the positive type radiation-sensitive resin constituent of the 1st 
invention, and the negative-mold radiation-sensitive resin constituent of the 2nd invention, the 
class of additive, etc., it is usually 50-1 50 degrees C preferably 30-200 degrees C. Then, a 
predetermined resist pattern is made to form by developing negatives with an alkali developer. 
The alkaline water solution which usually dissolved alkaline compounds, such as alkali-metal 
hydroxide, aqueous ammonia, alkylamine, alkanolamine, heterocyclic amine, tetra-alkylammonium 
hydroxide, choline, 1, 8-diazabicyclo [5.4.0]-7-undecene, 1, and 5-diazabicyclo [4.3.0]-5-nonene, 
one to 1 0% of the weight as an alkali developer, for example so that it might become 2 - 5% of 
the weight of concentration preferably is used. Especially a desirable alkali developer is a water 
solution of tetra-alkylammonium hydroxide. Said alkaline compound is independent, or two or 
more sorts can be mixed and used for it. Moreover, optimum dose addition of water-soluble 
organic solvents, surfactants, etc., such as a methanol and ethanol, can also be carried out at 
the developer which consists of said alkaline water solution. In addition, in using the developer 
which consists of an alkaline water solution in this way, generally it rinses after development. 
[0095] 

[Example] An example and the example of a comparison are given below, and this invention is 
explained still more concretely. However, this invention is not restrained at all by these 
examples. Here, evaluation of each resist was carried out in the following way. 
Immediately after changing and exposing light exposure on the resist coat formed on the 
sensibility silicon wafer, BEKU after exposure was performed, after carrying out alkali 
development subsequently, it rinsed, and when it dried and a resist pattern was formed, light 
exposure which forms Rhine - and - tooth-space pattern (1L1S) with a line breadth of 0.5 
micrometers in the line breadth of 1 to 1 was made into the optimal light exposure, and this 
optimal light exposure was made into sensibility. 
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The lower limit (micrometer) of the resist pattern resolved when it exposes with the resolution 
optimal light exposure was made into resolution. 

Dimension La of the lower side of the rectangle-like cross section with a line breadth of 0.5 
micrometers formed on the pattern configuration silicon wafer of 1L1S Dimension Lb of the 
surface It measures using a scanning electron microscope. 0.85 <=Lb/La <=1 was satisfied, and 
the pattern configuration made "good" what can scoop out a pattern near a substrate and does 
not have the eaves of the management of a ** pattern, and the pattern configuration made 
"poor" what does not fill at least one of the conditions of these. 

The rate (%) of the thickness after the development to the thickness before the development of 
the resist pattern resolved when it exposes with the remaining-rate-of-membrane optimal light 
exposure was made into the remaining rate of membrane. 

The resist pattern at the time of performing after [ exposure ] BEKU, and alkali development, 
immediately after changing and exposing light exposure on the resist coat formed on the process 
stability silicon wafer to PED, About the resist pattern at the time of leaving it after exposure for 
1 hour, and performing after [ exposure ] BEKU, and alkali development Each minimum light 
exposure (Eth) when being completely resolvable in the direction of thickness of a resist coat 
was evaluated with the optical microscope, and the process stability over PED presupposed that 
it is good, so that the difference of Eth of immediately after exposure and the 1-hour back was 
small However, the last evaluation of the process stability over PED was seasoned also with the 
evaluation result of said pattern configuration. 

[0096] Each component used in each example and the example of a comparison is as follows. 
[I] Positive type radiation-sensitive resin constituent (the 1st invention) 

- Although the thio sulfonate compound used for the thio sulfonate compound-example mainly 
used the commercial item (for example, the Aldrich make, the product made from BEDA) the 
compound which is not marketed — a known synthesis method "organic sulfur chemistry 
(synthetic section)" (Tokyo Kagaku Dojin — ), for example, large ** ** editing the approach (the 
condensation reaction in the alkali solution of the sulfonyl halide and the thiol which have a 
desired substituent — ) indicated by issue of Chapter 5 in 1982 The condensation reaction of a 
thiosulfonic acid salt and alkyl halide, the condensation reaction of sulfenyl chloride and a sulfinic 
acid. It compounded by the condensation reaction of disulfide and a sulfinic acid, the oxidation 
reaction by N 204 of thiol compounds, or electrophile-oxidation reaction of JIFURUFIDO, and 
used. The thio sulfonate compound of each example is as follows. 

(A-1) S-phenyl-benzene thio sulfonate [a formula (10)] 
(A-2) S-cyclohexyl-cyclohexane thio sulfonate [a formula (8)] 
(A-3) S-benzyl-4-toluene thio sulfonate [a formula (16)] 
(A-4) S-methyl-methane thio sulfonate [a formula (3)] 
(A-5) Ethylene dithio tosylate [a formula (22)] 
(A-6) Trimethylene dithio tosylate [a formula (23)] 

- Acid dissociation nature machine content resin - (B-1) Resin with which 26% of the hydrogen 
atom of the phenolic hydroxyl group of Pori (hydroxystyrene) was permuted by the t- 
butoxycarbonyl group (Mw=9,000). 

(B-2) Resin with which 25% of the hydrogen atom of the phenolic hydroxyl group of Pori 
(hydroxystyrene) was permuted by the t-butoxy carbonylmethyl radical (Mw=20,0Q0). 
(B-3) The copolymer of hydroxy-alpha methyl styrene and t-butyl acrylate (copolymerization 
mole ratio = 5:5 Mw=1 2,000). 

- Alkali fusibility resin - (B-4) Pori (p-hydroxystyrene) (Mw=7,500). 

- Alkali solubility control agent - (b-1) Formula (37) 
[0097] 

[Formula 38] 

[0098] (b-2) Formula (38) 
[0099] 

[Formula 39] 

[0100] - as other component-acid generators — triphenylsulfonium trifluoromethane sulfonate 
(alpha-1) The N-(trifluoromethyl sulfonyloxy) bicyclo [2.2.1] hept-5-en -2 and 3-dicarboxymide 
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(alpha-2) Or pyrogallol methansulfonic acid triester (alpha-3) It uses. As an acid diffusion control 
agent, it is tributylamine (beta-1). Nicotinamide (beta-2) or benzimidazole (beta-3) It used and 2- 
hydroxy ethyl propionate was used as a solvent 

[0101] [II] Negative-mold radiation-sensitive resin constituent (the 2nd invention) 

- The same thing as the compound used for the thio sulfonate compound-[I] positive type 
radiation-sensitive resin constituent was used. 

- Alkali fusibility resin - (C-1) Pori (p-hydroxystyrene) (Mw=7,500). 

(C-2) The copolymer (copolymerization mole ratio = 7:3 Mw=7,000) of p-hydroxystyrene and 
styrene was used. 

- Cross linking agent - (D-1) Tetramethoxy methyl urea (a trade name MX290, made in Sanwa 
Chemical). 

(D-2) Tetramethoxy methylol URIRU (a trade name CYMEL1 1 74, the Mitsui Cyanamid make). 

- As other component-acid generators, it is an N-(trifluoromethyl sulfonyloxy) bicyclo [2.2.1] 
hept-5-en. - 2 and 3-dicarboxymide (alpha-2) Or pyrogallol methansulfonic acid triester (alpha- 
3) It used and 2-hydroxy ethyl propionate was used as a solvent 

[0102] After mixing each component shown in one to examples 1-32 and example of comparison 
8 Table 1 (positive type radiation-sensitive resin constituent) and 2 (negative-mold radiation- 
sensitive resin constituent) (however, the section is based on weight) and considering as a 
homogeneity solution, it filtered with the membrane filter of 0.2 micrometers of apertures, and 
the constituent solution was prepared. After carrying out rotation spreading of this constituent 
solution on a silicon wafer, prebake was performed for 1 20 seconds at 90 degrees C, and the 
resist coat of 1.0 micrometers of thickness was formed. To this resist coat, it is made in 
ADOMONSA Jens. Using KrF excimer laser irradiation equipment (trade name MBK-400 TL-N), 
through the mask pattern, light exposure was changed and the excimer laser with a wavelength 
of 248nm was exposed. For [ PEB ] 60 seconds was performed at 110 degrees C after exposure. 
Subsequently, after developing negatives for 60 seconds at 23 degrees C 2.38% of the weight, 
using a tetramethylammonium hydroxide water solution as a developer, with water, it washed for 
30 seconds, it dried, and the resist pattern was formed. The evaluation result of each example 
and the example of a comparison is shown in Table 3 (resist performance evaluation of a positive 
type radiation-sensitive resin constituent), and 4 (resist performance evaluation of a negative- 
mold radiation-sensitive resin constituent). 
[0103] 
[Table 1] 
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5 3 
5 4 


1 0 
1 3 
1 6 
1 0 

g 

1 0 


A & 

m » 


7 
8 
9 
1 0 
1 1 

1 £m 

1 3 
1 4 
1 5 
1 6 


o o 

30 
3 2 
30 
3 3 

o 4 

3 5 
3 2 
3 2 
3 6 


fl 9fi 

a 24 
a 2 6 

0. 2 4 
0. 2 8 

IV. Z a 

a 2 6 

0. 2 6 
0. 2 6 
0. 2 6 


J* Sir 

& iff 
£ if 
£ if 
A if 

& EL 

£ 

a Sf 

£ » 


y 4 
93 
9 4 
93 
9 4 
9 4 
92 
9 5 
93 
93 


1 1 
1 0 
1 1 
1 0 
1 1 
1 1 
1 2 
1 0 
1 1 
1 1 


1 1-1 2 

1 0 
1 1-1 2 

1 0 

1 1 

1 1 
1 2 — 1 3 
9—1 0 
1 1-1 2 
11-12 


0-9 
0 

0 — 9 
0 
0 
0 

0 — 8 
0—10 
0 — 9 
0—9 


£ if 
£ if 
£ if 
£ if 
£ if 
£ if 
£ if 
£ if 
£ if 
£ if 


1 7 

1 8 

2 0 


6 2 
3 5 
3 ft 

1 35 


0. 4 5 
0. 2 6 

a 4 5 


£ if 
£ if 

£ if 


9 0 
94 
9 o 
90 


2 1 
1 3 
1 3 
6 0 


2 0 — 2 1 

1 3 
1 3 — 1 4 
5 9 — 6 0 


0 — 5 
0 

0 — 8 
0—2 


£ if 
£ if 
£ if 
£ if 


mm 
i 

2 
3 
4 
5 


30 
30 
4 0 
3 2 
34 


0. 2 2 
0. 2 4 
0. 2 6 
0. 2 4 
0. 2 6 


£ if 

£ if 
£ if 
^ if 
£ if 


96 
94 
94 
95 
94 


1 0 
1 0 
1 5 
1 0 
1 1 


2 0 
2 0 
2 2 
2 0 
2 2 


1 0 0 
1 0 0 
4 7 
1 0 0 
1 0 0 


3\£ (*) 
*£ <*) 

*£ <*) 
*£ <*) 


[0106] 
[Table 4] 






KC 
(iJ/cffi2) 




mi 


mm 


B t h(raJ/cm2) 


PED 






mm 


2 1 
22 
23 
2 4 
2 5 
2 6 


8 9 
1 2 7 

93 
1 34 
1 5 9 
1 63 


a 4 5 
a 4 5 

0. 4 5 

a 4 5 
a 4 5 
a 4 5 


£ if 

a if 

a if 
£ if 

£ if 
£ if 


90 
9 1 
9 0 
90 
9 1 
90 


29 
4 1 
32 
53 
7 7 
6 5 


2 7—2 8 

3 8 — 3 9 
3 0-3 1 

5 0 — 5 1 
7 4-75 

6 3-6 4 


4— 7 

5— 7 

3- 6 

4- 7 
3-4 
2-3 


£ if 
£ if 
£ » 
£ if 
£ if 
£ if 


2 7 
2 6 

2 9 

3 0 
3 1 
3 2 


20 
2 3 
2 1 
25 
20 
22 


0. 3 5 

a 3 5 

0, 3 5 

a 35 
a 35 

0. 3 5 


£ if 
£ if 

£ » 

£ if 
£ if 
£ if 


93 
9 4 
9 3 
9 2 
9 4 
9 3 


9 
S 
9 
8 
8 
8 


9 
8 

9—1 0 
8 

8 — 9 
8 — 9 


0 
0 

0—11 
0 

0-13 
0-13 


£ if 
£ if 

£ if 
£ » 
£ if 


mm 

6 
7 
8 


2 0 
25 
20 


0. 3 5 
0. 3 5 
0. 3 5 


£ if 
£ if 
£ if 


9 0 
85 
90 


8 
1 0 
8 


1 6 

2 0 
1 5 


1 0 0 
1 0 0 
8 8 


*£ <*) 
T£ <*) 
*£ (*) 



(») 

[0107] 

[Effect of the Invention] Especially the radiation-sensitive resin constituent of this invention is 
http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2005/07 /1 6 



JP.08-21 1 598.A [DETAILED DESCRIPTION] 25/25 V 

* . 

excellent in sensibility, resolution, the pattern configuration, the remaining rate of membrane, etc. 
while it is excellent in the process stability over PED. And this radiation-sensitive resin 
constituent is applicable to various kinds of radiations like far ultraviolet rays, an X-ray, and a 
charged-particle line. Therefore, the positive form radiation-sensitive resin constituent of this 
invention and especially the negative form radiation-sensitive resin constituent are very useful 
as a resist for semiconductor device manufacture expected that detailed-ization will advance 
increasingly from now on. 

[Translation done.] 
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